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COMPREHENSIVE  WATER  RESOURCES  STUDY 
GRAND  RIVER  BASIN 
MICHIGAN 

SUMMARY 

This  report  presents  a plan  for  the  future  development  of  agricul- 
tural water  and  related  land  resources  and  the  potential  for  solving 
other  water  problems  and  meeting  projected  needs  through  programs  and 
projects  in  the  Grand  River  Basin.  This  Basin,  located  in  lower  Mich- 
igan, consists  of  approximately  5.560  square  miles  or  9*8^  of  the  State, 
The  Grand  River  outlets  into  Lake  Michigan  as  part  of  the  Great  Lakes 
and  St.  Lawrence  Drainage  Basin. 

More  than  one-half  of  the  area  is  cropland  while  forest  land  and 
pasture  comprise  nearly  one-sixth  and  one-twelfth  of  the  Basin,  re- 
spectively. The  remaining  acreage  is  in  water  areas,  miscellaneous, 
and  urban  uses. 

Dairy,  livestock,  and  general  farming  are  the  dominant  types  of 
agriculture,  with  specialized  poultry,  fruit,  and  vegetable  production 
in  the  western  fringe.  There  are  a large  number  of  part-time  and 
residential  farms,  particularly  near  the  urban  centers  of  Grand  Rapids, 
Jackson,  and  Lansing. 

Total  available  cropland  for  agricultural  use  is  expected  to  de- 
crease because  of  urban  and  related  nonfarm  uses.  Sufficient  cropland 
remains,  however,  to  meet  projected  demands  for  food  and  fiber  unless 
large,  unanticipated  non-farm  uses  materialize.  Sales  of  livestock 
and  livestock  products  will  continue  to  provide  the  major  source  of  on 
farm  income  to  Basin  farmers.  Total  farm  income  expressed  in  constant 
value  terms,  is  projected  to  3l6  million  dollars  by  the  year  2020, 
more  than  double  the  current  amount. 

Rural  farm  population  is  expected  to  decline  by  four-fifths  over 
the  study  period,  while  total  labor  requirements  only  decrease  by  one- 
tbird.  Employment  in  the  forest  industry  (currently  about  2,500)  is 
expected  to  increase  by  nearly  150  percent,  mainly  in  the  manufacture 
of  primary  timber  products. 
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A land  treatment  program  which  will  provide  for  continuous  utili- 
zation of  land  resources  to  satisfy  current  needs  and,  at  the  same  time, 
conserve  this  resource  for  future  needs  is  vital.  A program  of  land 
treatment  measures  to  reduce  runoff,  erosion,  and  sediment  should  be 
carried  out.  Such  a program  has  been  anticipated  and  the  projected 
agricultural  production  and  land  requirements  are  based  upon  it.  This 
land  treatment  program  would  include  sound  conservation  measures  designed 
to  protect  and  improve  agricultural  and  forest  lands  and  to  increase 
overall  farming  efficiency.  All  well  managed  lands  will  help  control 
water  runoff,  provide  conditions  necessary  for  recharging  underground 
water  supplies,  and  help  improve  the  quality  of  streams,  and  water 
supplies. 

A technical,  assistance  program  for  urban  and  built-up  areas  will 
help  protect  soil  and  water  resources , and  provide  an  opportunity  for 
man  to  live  in  harmony  with  his  natural  environment.  Assistance  will 
be  provided  in  land  use  planning  designed  to  reduce  soil  erosion,  help 
maintain  water  quality,  reduce  flood  damages,  improve  vegetative  cover, 
and  enhance  natural  beauty. 

Although  sufficient  cropland  to  meet  production  requirements  is 
available,  after  1980  more  production  will  occur  on  less  productive 
soils.  These  soils  are  better  suited  to  forest  and  pasture  production; 
consequently,  agricultural  resource  development  through  flood  protection, 
irrigation,  and  drainage  may  provide  for  a more  efficient  means  of  pro- 
duction, Flood  damage  to  existing  cropland  in  upstream  watersheds 
does  not  present  a major  problem  to  agriculture;  however,  flood  damages 
are  significant  in  specific  sub-basins.  An  economic  potential  for  the 
irrigation  of  fruits,  vegetables,  and  potatoes,  exists  and  is  expected 
to  expand  considerably  in  the  future.  The  economic  potential  for  crop- 
land  drainage  far  exceeds  that  for  irrigation,  particularly  where 
general  field  crops  are  concerned. 

Ground  and  surface  water  supplies  are  in  excess  of  agricultural 
needs,  but  distribution  of  water  supplies  with  respe  t to  time  and 
place  of  need  will  remain  a problem  in  a few  localized  areas. 

There  are  Ih  potential  upstream  watershed  areas  identified,  which 
have  potential  for  development  in  the  next  10  to  15  years.  These 


developments  will  alleviate  flooding  and/or  inadequate  drainage  on 
about  71,400  acres,  providing  average  annual  benefits  of  2.7  million 
dollars.  Included  are  structural  measures  for  flood  prevention,  rec- 
reation, drainage,  and  fish  and  wildlife. 

There  are  26  additional  upstream  watershed  areas  which  are 
economically  justified  for  future  development.  They  would  be  Jus- 
tified primarily  through  bringing  new  land  into  agricultural  production, 
and  may  become  feasible  with  a growing  demand  for  food  and  fiber  in  the 


future . 


SECTION  I 
INTROD'JCTION 

1.  SCOPE 

This  report  by  the  United  States  Department  of  Agriculture  (USDA) 
is  part  of  a Type  II  comprehensive  study  for  the  water  and  related- 
land  resources  in  the  Grand  River  Basin  in  Michigan.  Additional  studies 
and  reports  made  by  other  Federal  and  State  agencies  will  be  utilized 
with  this  study  in  preparing  a comprehensive  plan  of  development  for 
the  Basin. 

This  report  appraises  overall  problems  and  needs  of  water  and 
related-land  resources  and  the  potentials  for  development. 

Intensive  investigations  were  made  to  determine  the  existing  re- 
sources and  the  extent  of  their  present  use.  Information  was  obtained 
through  personal  contact,  literature  search,  and  on-site  observation. 
Future  resource  needs  were  correlated  with  projected  economic  require- 
ments of  the  population  and  anticipated  land  use  changes.  Resource 
development  potentials  were  correlated  with  available  resources  and 
their  future  needs  by  the  Basin  population. 

2.  NEED  OF  STUDY 

The  Comprehensive  Water  Resources  Study  will  be  instrumental  in 
helping  the  people  of  the  Basin  meet  their  future  water  and  land  use 
needs.  This  Appendix  will  provide  a plan  of  action  for  the  orderly 
development  of  the  agricultural  water  and  related  land  resources.  By 
completing  the  programs  and  projects  described  herein  by  the  established 
target  dates,  the  people  can  more  effectively  meet  the  projected  Basin 
resource  needs  in  the  year  2020.  By  developing  the  natural  resources 
as  sustaining  producers,  the  Basin  will  be  better  able  to  serve  its 
people  in  the  following  centuries. 

3.  AREA  OF  STUDY 

The  Grand  River  Basin,  located  in  lower  Michigan,  has  5.560  square 
miles  of  drainage  in  parts  of  20  counties.  The  Grand  River  and  its 
tributaries  within  the  Basin  begin  in  the  south  and  southcentral  parts 
of  the  State  and  outlet  into  Lake  Michigan  at  Grand  Haven.  Grand 
Rapids,  Lansing,  and  Jackson  are  the  largest  cities.  The  Basin  occupies 
9.8  percent  of  the  State's  area  and  in  I960  the  11  major  counties  had 
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percent  of  the  State's  population.  Crop,  forested  and  pasture 
lands,  and  water  areas  occupy  over  three-fourths  of  the  Basin  area. 

4.  OBJECTIVES 

The  objectives  of  this  study  were  to:  (l)  determine  the  extent 

and  location  of  present  agricultural  and  forest  resources,  problems 
and  resource  development  needs,  (2)  project  a pattern  of  land  use  for 
agriculture  and  forestry  to  meet  these  needs,  recognizing  the  compet- 
ing uses  for  land,  in  the  target  years  1980,  2000  and  2020,  (3)  deter- 
mine future  water  requirements  for  agriculture  and  forestry,  (4)  eval- 
uate the  feasibility  of  works  of  improvement  for  upstream  watershed 
protection,  flood  prevention,  and  agricultural  water  management,  (5) 
locate  suitable  structure  sites  and  evaluate  their  potential  for  flood 
prevention,  and  inventory  their  possibilities  for  other  beneficial 
water  storage,  and  (6)  evaluate  the  economic  impact  on  proposed  devel- 
opments and  those  resulting  from  projected  1980,  2000,  and  2020  agri- 
cultural land  and  forest  use  changes. 

5.  PARTICIPAilTS 

The  USDA  agencies  participating  in  the  study  are  the  Economic  Re- 
search Service,  Forest  Service,  and  Soil  Conservation  Service.  Assist- 
ance has  been  received  from  local.  State,  and  other  Federal  agencies. 
The  leadership  for  this  USDA  study  has  been  assigned  to  the  Soil  Con- 
servation Service. 

6.  AUTHORITY 

The  USDA  participates  in  this  study  under  authority  contained  in 
Section  6 of  the  Watershed  Protection  and  Flood  Prevention  Act  (Public 
Law  586,  83d  Congress,  as  amended). 

The  Grand  River  Basin  lies  entirely  within  the  Great  Lakes  Basin. 
This  latter  basin  is  the  subject  of  a Type  I comprehensive  study  which 
is  a broader  and  less  intensive  investigation  than  a Type  II  study. 
L'ormally,  Type  I studies  are  completed  before  Type  II  studies;  however, 
authorization  for  investigation  funds  of  the  Grand  River  occurred  sub- 
stantially ahead  of  authorization  for  the  Great  Lakes  Study. 

7.  VALUE  OF  STUDY 

Findings  in  this  study  can  be  used  most  effectively  by  local  gov- 
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ernment  officials,  i.e.,  planning  ccmraissioners , CL>unty  supervisors 
and  city  officials,  to  develop  projects  for  ■' 'oe  improvement  and  dev- 
elopment of  the  agricultural  water  and  related  land  resources  in  their 
particular  areas.  The  information  will  be  useful  to  state  and  Federal 
government  agencies  in  allowing  them  to  coordinate  their  assistance 
programs  with  locali.y  based  projects.  By  having  the  existing  economic 
conditions  and  the  future  problems,  needs,  and  economic  development 
potential  spelled  out,  a uniformity  of  action  can  be  achieved  v;ith  a 
minimal  duplication  of  cost,  time,  and  results. 


SECTIOIJ  II 

NATURAL  RESOURCES  OF  THE  BASIN 


, LOCATION  AND  SIZE 

T!.e  study  area,  located  in  lower  Michigan,  consists  of  approximately 
3.i'58,hh0  acres  (5,560  square  miles)  of  relatively  level  to  gently  rol- 
ling land.  This  land  includes  all  of  2 counties  and  portions  of  18 
other  counties  (Table  1,  Page  The  area  was  divided  into  11  sub- 

basins or  major  tributaries  (Table  2,  Page  6,  and  Plate  1,  Addendum), 

Th.e  Oirand  River  is  the  main  drainage  channel  of  the  Basin,  rising  in 
south  central  Michigan  in  Hillsdale  County,  meandering  first  north,  then 
west  from  Lansing,  and  outletting  into  Lake  Michigan  at  Grand  Haven,  as 
part  of  the  Great  Lakes  and  St,  Lawrence  drainage  Basin, 

1.  CLIMATE 

The  climate  varies  from  modified  marine  (Great  Lakes  influence)  to 
cor'.ti .cental,  and  also  shows  a variation  from  the  western  to  the  eastern 
portion.  Lake  Michigan  affects  the  western  portion  thereby  reducing 
extremes  in  temperature  in  both  winter  and  summer.  This  modified  climate 
has  contributed  to  the  development  of  a "fruit  belt"  in  the  counties 
adjacent  to  Lake  Michigan, 

The  temperature  in  the  Basin  fluctuates  over  a wide  range  with  a 
mean  annual  temperature  of  47.8°F.  Extremes  of  -33°^  and  +109°F  have 
been  recorded.  The  mean  temperatures  are  23.5°F  for  January  and  ?2,5°F 
f or  July. 


TABLE  1 - Area  Distribution  By  County 
Grand  River  Basin,  Mic  .Igan 


County 

Basin 

Area 

Basin  Area 

Percent 

of 

County 
in  Basin 

(Acres) 

(Square  Miles) 

(Percent) 

Allegan 

3.910 

6.1 

0.11 

0.7 

Barry 

246,600 

385.3 

6.93 

70.2 

Calhoun 

1,420 

2.2 

0.04 

0.3 

Clinton 

366,870 

573.2 

10.31 

100.0 

Eaton 

281,830 

440.4 

7.92 

77.7 

Gratiot 

138,780 

216.8 

3.90 

38.3 

Hillsdale 

4,630 

7.2 

0.13 

1.2 

Ingham 

348 , 720 

544.9 

9.80 

97.5 

Ionia 

368,290 

575.5 

10.35 

100.0 

Isabell a 

360 

0.6 

0.01 

0.1 

J ackson 

316,700 

494.8 

8.90 

70.2 

Kent 

540,520 

844.6 

15.19 

98.0 

Livingston 

79,710 

124.5 

2.24 

21.8 

Mecosta 

15.300 

23.9 

0.43 

4.2 

Montcalm 

331.640 

518.2 

9.32 

72.8 

Muskegon 

77,220 

120.7 

2.17 

23.9 

Newaygo 

43,410 

67.8 

1.22 

7.9 

Ottawa 

231.650 

362.0 

6.51 

64.2 

Shiawassee 

150,880 

235.7 

4.24 

43.? 

Washtenaw 

9.960 

15.6 

0.28 

2.2 

TOTAL 

3.558,400 

5,560.0 

100.00 
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TAB  11] 

..  - Area  Dist; 

•ibution  By  Sub-b. 

as  in 

Sub-bas i n 

Sub-basin  Area 

Sub-bas  i r. 
Area 

(.Acres ) 

(.Square  Miles; 

( Percent j 

Flat  River 

359.500 

561.7 

10.10 

Lookingglass  Liver 

199.700 

312.0 

5.61 

Lower  Grand  River 

527.700 

824.5 

14.83 

Maple  River 

496,200 

775.3 

13.95 

Middle  Grand  River 

357.500 

558,6 

10.05 

Portage  River 

118,900 

165.8 

3.34 

Red  Cedar  River 

296,100 

462.7 

8.32 

Rogue  River 

163,800 

256.0 

4.60 

Stony  Creek 

11. ,u00 

178.1 

3.21 

Tliornapple  River 

541,000 

645,3 

15.20 

Upper  Grand  River 

384,000 

600.0 

10.79 

TOTAL 

3.558,400 

5.560.0 

100.00 

The  average  annual  precipitation  is  31-^  inches  (Fig  ure  1 , Page 
but  varies  from  29.7  to  33.^  inches.  Despite  variation  across  the  Basin, 
precipitation  is  fairly  evenly  distributed  throughout  the  year,  with 
slightly  more  rain  during  the  growing  season  reducing  the  likelihood  of 
severe  drought.  Torrential  rains  in  seme  years  have  been  severe  and 
have  resulted  in  excessive  runoff  and  flash  floods  during  the  spring 
months.  Sleet  and  ice  storms  occur  almost  every  year.  Tornadoes  caus- 
ing extensive  damages  occur  at  irregular  intervals  But  on  an  cverall 
basis,  these  extreme  conditions  occur  quite  infrequently  and  are  gener- 
ally quite  localized. 

Variation  in  average  annual  snowfall  over  the  Basin  is  quite  exten- 
sive due  to  the  effects  of  Lake  Michigan  and  the  prevailing  southwesterly 
winds.  Counties  close  to  the  Lake  receive  the  largest  amounts.  This 
variation  ranges  from  35 •!  to  60.3  inches.  The  average  annual  snowfall 
for  the  Basin  is  45.2  inches. 
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Letigtn  of  growing  neaji-n  ranges  from  1^0  to  IbO  day;;  wit;.  180 
days  aloi'.g  Lake  Michigan..  Loi -lying  lands,  and  j'a.'  i ja;  a.-iy  ' rgan  ic  cils, 
are  susceptible  to  late  spring  ana  early  fall  *'rG  ... 

!.  PHYSICAL  DESCRIPTIO:: 

The  origin  and  comt  ositior.  of  soil  materials  and  11, e general  rol- 
ling topog.-aphy  were  influenced  by  the  Wisconsin  stage  of  glaciation 
which  .Covered  the  land  between  ten  and  twenty  thousand  years  age, 

a.  C-eolc.>:v  The  geology  of  the  Pasin  includes  sui’face  formations 
of  glacial  origin  that  va;’y  from  a few  feet  to  several  hundred  feet  in 
thickness.  The  glacial  materials  are  underlain  by  sandstone,  shale,  and 
some  limestone  formations.  The  tepograp.v/  of  the  watershed  is  influ- 
enced by  a system  of  termii.al  moraines,  and  lake  plains  frem  former 
level  of  Lakes  Mic.nigan  and  Huron.  The  elevation  difference  betv;een 
the  headwater  f the  Grand  Ki’'er  in  iiillsdaie  County  and  its  outlet 
into  Lake  Mic;.igan  is  about  ubO  feet. 

b.  Ceils  Most  of  tiie  ''er.tral  part  of  the  Basin  is  covered  by 
mediiun  and  moderately-f ine  textured  glacial  till.  This  till  is  t.ne 
parent  material  in  w.hic;.  I-' i -tr.i , Conover,  Kawkawlin,  and  Hester  soils 
are  developed.  Muc.h  of  the  eastern  and  western  parts  cf  the  Basin 

is  covered  by  mode  rat  ely-coarse  and  coarse-textured  glacial  .materials. 

This  is  the  parent  m.aterial  in  wi.ich  the  .Spinks,  Boyer,  Oshtemc , 

McBride,  Hillsdale,  and  Montcalm  soils  are  developed.  The  Maple  P.iver, 
Stony  Creek,  and  Lookingglass  Rivers  drain  areas  that  are  level  to 
strongly  sloping  (6  percent  plus)  with  soils  that  are  largely  si  me- 
what  poorly  to  poorly  drained. 

The  Red  Cedar  River,  the  upper  reaches  cf  the  Grand  P.iver,  9nd  the 
Thornapple  River  drain  areas  that  are  somewhat  poorly  to  well  drained. 

The  Fla+  River,  the  Rogue  River,  and  the  lower  reaches  of  the  Gra-.d 
River  drain  areas  that  are  largely  gently  rolling  to  steep  (10  percent 
plus)  sandy  soils  that  are  somewhat  poorly  to  well  drained. 

c.  Minerals  The  Basin's  natural  resources  include  fuels  and  non- 
metallic  minerals.  Petrole;um,  naturau  gas,  and  peat  constitute  ti.e 
fuels,  while  the  ncnmetallic  minerals  include  sand,  gravel,  clay, 
shale,  sandstone,  gypsum,  limestone,  .marl,  and  natural  salines. 
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The  bulk  of  tiie  basin's  rionnetallie  .’’.i./jerals  :,fc/e  'j  r.j  _ v^cliori 
uses,  primarily  in  highways,  residential  hf  ''  gs,  and  draxn  ti]es. 
Limestone  is  crushed  for  construction  ani  agricultural  uses.  The 
primary  use  of  peat  is  horticultural, 
d.  LALI)  itESOURCES 

Over  99  percent  of  the  Basin  acreage  of  3-6  million  is  land  area, 
generally  fertile  soils  of  glacial  parent  materials  support  a variety 
of  row,  small  grain,  hay,  and  truck  crops,  as  well  as  sustaining  varied 
livestock  enterprises.  Forested  lands  are  concentrated  in  the  northern 
and  western  parts  of  the  Basin  and  are  composed  mostly  of  hardwood 
t rees . 

a.  Available  land  resources  In  1958,  cropland  comprised  5^.5 
percent  of  the  total  Basin  area  as  reported  by  the  Inventory  of  Soil 
a nd  Water  Conservation  Needs  (CNI).  (Table  3.  Page  ^).  This  was 
nearly  one-fifth  of  all  cropland  in  the  State.  About  15  percent  of 
the  Basin  was  in  forest  cover.  Pasture  land  and  areas  of  urban  build- 
up each  covered  about  8 percent  of  the  Basin.  The  state-wide  percen- 
tages of  crop  and  forested  land,  however,  are  nearly  the  reverse  of  the 
Basin.  In  Michigan  29  percent  of  the  land  is  in  crop  use  and  51  percent 
is  forested. 

The  National  Inventory  of  Soil  and  Water  Conservation  Needs  (Chi) 
is  a survey  and  classification  of  the  land  use,  conservation,  and  pres- 
ervation needs  on  both  rubliciy  and  privately-owned  lands  in  this  coun- 
t:y.  Objectives  of  the  inventory  were:  (l)  to  develop  current,  d<^'‘: ailed 

data  on  land  use  and  conservation  treatment  needs  o;i  .on-Federal  rural 
land  and  (2)  to  obtain  data  on  watershed  project  needs  on  both  private_y 
and  publicly-owned  land. 

The  actual  surveys  were  made  by  county  on  a sample  basis  whic;.  rep- 
resented two  percent  of  the  country’' s land.  Sar.i'Ie  areas  of  16^  acres 
each  were  m.apped  for  the  average  county,  then  expanded  to  represent  *1.6 
total  country.  The  county  data  was  then  com.bined  into  state  and  na- 
tior  summaries. 

The  information  obtained  has  beeri  useful  in  fcrm.ulating  rrams, 
planning  conservation  work,  conducting  research,  and  for  other  purposes 
by  both  governmental  agericies  and  private  institutions. 
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In  this  inventory  cropland  :vas  defined  to  include  all  land  und-jr 
tillage,  in  orc’.iards,  or  held  temporarily  with  a full  p^art  cover  in 
anticipation  of  future  cultivation,  such  as  soil  improvement  crops, 
ritation  pasture  and  tame  hay.  Pasture  and  range  represented  land  which 
was  less  than  10  percent  covered  by  trees  and  was  planted  in  grass  or 
other  long-term  forage  p;'imarily  used  for  grazing.  Rotation  pasture  w'as 
not  included.  Forested  land  generally  had  greater  than  a 10  percent 
tree  canopy  cover.  All  land  in  farms  not  classified  in  the  above  cate- 
gories was  included  in  other  agricultural  land.  Acreage  estimates  were 
prepared  for  federal  land,  urban-industrial  and  built-up  areas  of  10 
acres  or  more,  and  water  areas  less  than  40  acres  in  size,  but  these 
categories  vjere  not  inventoried  from  the  standpoint  of  conservation 
needs. 

b.  Land  Resource  Areas  Land  Resource  Areas  (LRA's)  are  extensive 
geographic  areas  having  similar  physical  and  climatic  characteristics. 
One  or  more  LRA's  make  up  a land  Resource  Region.  The  20  such  regions 
in  the  United  States  (48  conterminous  states)  cover  broad  areas  having 
similar  patterns  of  soils,  climate,  native  vegetation,  water  resources, 
topography,  and  land  use.  Within  each  major  land  resource  area  are 
even  more-similar  conditions  of  soils,  climate,  land  use,  or  type  of 
farming.  The  separation  between  areas  is  not  so  much  based  or.  their 
relationships  to  agriculture,  but  on  their  combinations  and  intensities 
of  prcblems  in  soil  and  water  conservation. 

The  Basin  includes  parts  of  two  LRA's,  the  LRA  98,  Southern  Michigan 
Drift  Plain,  and  the  LRA  99.  Erie-Huron  Lake  Plain,  both  of  which  are  a 
part  of  the  Lake  States  Fruit,  Truck,  and  Dairy  Land  Resource  Region. 
Seventeen  of  twenty  counties,  lying  whol.ly  or  partly  in  the  Basin,  are 
in  LPJi  98.  Gratiot,  Clinton,  and  Shiawassee  Counties  lie  partly  within 
the  two  LRS's.  However,  since  the  large  majority  of  fhe  Basin  counties 
are  in  LRA  98,  they  are  classified  in  this  study  as  being  completely 
within  that  LRA.  (Plate  1,  Addendum). 

LRA  98  is  located  in  south  central  Michigan  and  extends  from  the 
shore  of  Lake  Michigan  part  way  into  the  "Thumb"  area  of  the  State. 

Dairy  and  general  farming  are  the  dominant  types  of  agriculture  in 
this  LHA  with  specialized  pountry,  fruit,  and  vegetable  production  in 
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the  western  fringe.!/  Truck  crops  and  sod  are  gr.  .-/r.  on  ' rj-irh: 
dispersed  throughout  the  Basin,  T;:e  portion  f IJiA  99  that  is  in  the 
Basin  does  not  differ  signif icantly  frc.'n  UiP-  98  in  these  respects. 

There  are  a large  number  of  part-time  and  residential  farms  in  the 
area,  particularly  near  the  urban  centers  of  Grand  Rapids,  Jackson, 
and  Lansing. 

c.  Soil  Associations  An  inventory  of  the  kinds  of  soils,  in- 
cluding slope  and  erosion  characteristics,  is  available  through  the 
CNI.  These  soils  can  be  grouped  into  capability  units  which  combine 
soil  series,  soil  types,  and  phases  of  soil  types  that  are  nearly  a- 
like  in  agricultural  potential,  plant  growth,  and  response  to  similar 
treatment  and  management. 

For  the  analysis  of  current  and  potential  crop  and  pasture  produc- 
tion, the  capability  units  have  been  combined  into  seven  broad  soil 
associations.  These  broad  associations  were  based  on  the  cooperative 
work  between  the  U.S,  Soil  Conservation  Service  and  the  Michigan  Agri- 
cultural Experiment  Station,  Table  1-  (Page  _l!)  lists  in  greater  detail 
the  general  characteristics  of  each  broad  soil  association.  Table  5 
(Page  j_l)  shows  their  area  distribution  by  county.  Plate  2 (Addendum) 
shox'.'s  the  areal  distribution  of  these  associations. 

d.  Land  Use  The  1,9^0,000  acres  of  cropland  in  the  Basin  are  used 
in  varying  intensities  (Table  3.  Page  12),  Corn,  small  grain,  soybeans, 
potatoes,  cucumbers,  and  meadow  are  grown  primarily  on  Soil  Associations 
2,3.^ I and  5 (Table  A,  Page  j^)  and  Plate  2,  Addendum),  Onions,  mint, 
celery,  potatoes,  truck  crops,  soubeans , and  some  corn  are  concentrated 
in  the  organic  soil  areas.  Fruit  crops  are  generally  grown  in  the 
•western  portion  of  the  Basin. 

Most  of  the  536,250  acres  of  forested  land  are  in  Kent,  Montcalm 

and  Ottawa  Counties  in  the  northern  and  western  sections  of  the  Basin 

(Table  3,  Page  J_2,  and  Figure  2,  Page  ^).  Hardwoods  predo.minate , with 

pine  and  other  softwoods  covering  only  a minor  part  of  the  area.  Oak 

and  lowland  hardwood  types  cover  most  f the  forested  land.  Small  a- 

mounts  of  cottonwood  and  aspen  have  limited  distribution. 

For  a discussion  of  the  present  agricultural  economy  of  the  Basin 
see;  The  Agricultural  Economy  of  the  Grand  .River  Basin,  USDA,  Eccn  _ 
omic  Research  Service,  May  1964. 
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wind  erosion  problems. 
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The  Oak-hickory  type  is  composed  mostly  of  red,  vhiia  a’  i ' 'ack 
oak;  the  lowland  hardwood  type  includes  elm,  soft  maple,  and  black  ash. 

The  northern  hardwood  species  have  the  most  economic  value  with  oak, 
sugar  maple,  birch,  beech,  basswood,  and  hickory  predominating,  along 
with  minor  amounts  of  walnut  and  black  cherry.  Pine  and  some  spruce 
are  extensively  planted  for  Christmas  tree  production  in  the  western 
onc-thii-d  of  the  Basin. 

Forested  land  exists  on  all  Soil  Associations  but  is  m,ore  heavily 
located  on  Associations  4,  5t  and  6. 

The  296,900  acres  of  pasture  and  range  land  supports  a variety  of 
liv'estock  enterprises,  including  dairy  and  beef  cows,  sheep,  horses,  and 
fowl.  Pasture  lands  are  generally  located  on  the  rolling  acres  of  Soil 
Associations  2,  4,  and  5- 

Areas  of  urban  build-up,  water  areas,  and  other  miscellaneous  land 
uses  totaling  785,250  acres  make  up  the  remaining  22,1  percent  of  the 
land  counted  in  the  CNI. 

Trends  of  previous  land  use  in  the  Basin  are  similar  to  those  of 
southern  Michigan.  As  reported  by  the  Bureau  of  the  Census,  farm  land 
acreage  and  farm  numbers  continued  to  increase  through  1934,  alter  which 
they  began  a continuous  decline  (Table  6,  page_l^).  However,  cropland  in- 
creased through  1939  before  beginning  to  drop.  The  average  farm  size  has 
steadily  increased  since  1934  due  to  the  reduction  of  farm  numbers  and 
consolidation  of  holdings.  By  1964,  the  average  size  of  farms  increased 
to  l4l  acres.  On  a commercial  farm  basis,  the  average  size  of  a farmi  in 
1964  was  216.8  acres.  Yet  compared  with  surrounding  states,  the  average 
farm  size  throughout  Michigan  remains  small  due  to  large  numbers  of  part- 
time  and  residential  farm  units. 

5.  WATER  RESOURCES 

The  Basin  system  is  the  second  largest  of  the  primary'  drainage  sys- 
tems in  Michigan.  Appi'oximately  5i560  square  miles  are  drained  by  the 
Grand  River  and  its  tributaries.  The  Basin  has  a maximum  linear  length 
of  about  135  miles  and  width  of  about  70  miles.  The  one  million-plus 
people  heavily  use  the  water  for  their  personal,  income-producing, 
recreational  and  esthetic  needs. 
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Table  6 - Trends  in  Major  Farm  Land  Use,  Numbers,  an^*  3ize  ^ 


Grand  River  Basin  Study  Area,  Michigan 


Average 

Land 

All  Farm 

Other  Land 

Year 

Farms 

Size 

in  Farms 

Woodland 

in  Farms 

(Number' 

icres ) 

(Acres) 

(Acres ) 

(Acres ) 

1929 

36,053 

100 

3,621,727 

432,228 

646,971 

1Q34 

40,521 

94 

3,789,809 

457,066 

704,146 

1939 

39.301 

96 

3.746,697 

345.712 

747.470 

19‘^9- 

36,068 

104 

3,738,342 

404,312 

795.257 

19^9 

32,835 

108 

3.542,855 

457 , 824 

601.752 

195^ 

29 , 274 

116 

3.403,171 

425,426 

556,566 

1959 

25.036 

130 

3,242,901 

395,377 

521.164 

1964 

21,474 

141 

3.036,549 

363,222 

422 , 243 

Crooland 

Year 

Total 

Harvested 

Pastured 

Other 

(Acres) 

(Acres ) 

(Acres) 

(Acres ) 

1929 

2,542,528 

1,808,086 

429.315 

305,127 

1934 

2,628,597 

1,908,065 

465,348 

255.184 

1939 

2,653.515 

1,802, 164 

596.920 

254.431 

19^^ 

2,538.773 

1,936.596 

383 , 044 

219.133 

1949 

2.483,279 

1.795.322 

415.741 

272,216 

1954 

2,421,179 

1,803,121 

390.787 

227,271 

1959 

2,326,360 

1.722.838 

292,424 

311,098 

1964 

2,251,084 

1.639,612 

217,035 

394,437 

Represents  data  from 
Barry,  Clinton,  Eaton, 
Ottawa,  and  Shiawassee, 
boundary  data. 


U.S.  Census  of  Agriculture  on  a county  basis  for 
Gratiot,  Ingham,  Ionia,  Jackson,  Kent,  Montcalm, 
These  data  will  not  correspond  to  hydrologic 
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a.  AvaiJabiiity  arid  dlstributlL-ri  The  j.-ar/J  River  r:ri  rates  ir. 

U.>  r.ivlheast  coi'ner  of  Hillsdale  County  s ;.r.e  •"Lies  south  cl  Jackson, 
Michir^an,  h'ine  major  tributaries  contribute  m.st  of  t.he  r-:.  ff  in  the 
system:  The  Flat,  Lookingmlass , Maple,  F^rtage,  Red  Cedar,  Rouge  and 

riiornappie  Rivers,  and  the  Crcckeiy  and  Prairie  Creeks.  Tr.e  seven 

r ■ '.a  contain  ver  half  of  the  total  Basin  Drainage.  The  remaining 
ui-ainage  -s  accounted  for  by  about  '}0  minor  tributary  creeks,  including 
too  J:\cke;y  and  Prairie,  ranging  in  size  from  65  square  miles  down  to 
..  squai-e  miles. 

Available  watei-  is  found  in  three  forms:  ground  water,  surface 

water,  a:id  rair  water.  The  average  annual  precipitation  in  the  Basin 
i.'  31*^  inches  but  varies  fro.m  29.7  to  33.^  inches.  During  the  six- 
m 'nt:;  growing  season.  May  thi-ough  September,  the  average  precipitation 
is  generally  m.ore  than  half  of  the  yearly  average.'^ 

In  the  upper  Grand  River  Basin,  surface  '.^ater  comprises  62  percent 
of  the  total  available  water  while  26  percent  is  ground  water.  In  the 
icwer  Basin  (belo^^^  Ionia),  ground  water  increased  to  56  percent. 

The  annual  runoff  varies  from  approxim.ately  7 inches  to  12  inches; 
how'ever,  some  areas  show  a minimum  annual  runoff  of  about  one  inch. 
Average  annual  runoff  is  about  9-1  inches;  this  produces  about  2,7 
:'’ln.ion  acre-feet  which  are  available  for  capture  and  use  in  agricul- 
tural and  other  purposes. 

b.  yJater  Uses  The  principal  water  uses  in  the  Basin  include: 

(1)  m.unicipal  water  supp!;y,  (2)  self-supplied  industrial  water,  (3) 
recreativ. (b)  irrigation,  (5)  fish  and  aquatic  life,  (6)  wildlife 
and  stock  watering,  (7)  hydropower,  (6)  comcr.ercial  shipping,  (9) 
cn.Jing  water  supply,  (lO)  waste  assimilation,  and  (11)  aesthetics, 

leneral  farm,,  livestock,  and  domestic  water  use  requi re.mer.ts  are 
r.  y t,133  .million  gallons  annually,  m.ainly  supplied  from,  wells. 

The  prescr.t  aver-age  annual  irrigation  rate  is  11,370  acre-feet 
'about  3.705  million  gallons).  This  am.cunt  includes  some  ncnagricul- 
■ .ral  irrigation , sue;,  as  golf  course.',  parks,  and  cem.eteries.  Avail- 
ar.le  irrigation  water  sources  are  nearly  evenly  split:  51  percent  as 

^ klr-  see  Climate,  i age  4. 
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f^rourid  water  and  h')  [.ernent  as  surface  water.  A majority  of  the  present 
i r’ri^rat.ion  is  done  with  gi'ound  water  from  wells.  Crop  irrigation  witn 
3 ui’f ace  water  is  more  risky  because  of  geographical  variance  in  precipi- 
tation and  the  seasonal  and  yearly  variance  from  the  average. 

Tile  soils  in  the  Basin  which  are  suited  to  crops  that  thrive  best 
with,  irrigation  are  located,  for  the  most  part,  adjacent  to  Lake  Mich- 
igan. In  the  lowland  areas  of  the  Lower  Grand  River  Basin  truck  crops, 
suci.  as  onions,  carrots,  and  celery  are  heavily  irrigated.  In  the  upland 

sites  prom.inent  Irrigated  crops  include  potatoes  and  fruits  such  as  ■ 

rasberries  and  blackberries.  i 

In  the  Upper  Grand  River  Basin,  above  Ionia,  celery  and  onion  i 

cr.  ps  account  for  trie  bulk  of  the  irrigation  in  the  lowland  areas.  In 

trie  upland  areas,  potatoes  and  cucumbers  are  the  major  irrigated  crops.  ! 

!.'ona.gri cultural  irrigation  for  such  uses  as  golf  courses,  parks,  and  | 

cemeteries  accounts  for  between  10  and  20  percent  of  the  irrigated  acres  i 

cf  the  Basin, 

Drainage  is  related  to  irrigation  in  that  they  are  both  land  and  j 

water  management  tools.  Whereas  irrigation  is  the  regulated  application  j 

of  water  to  the  land  to  improve  its  resource  use,  drainage  is  the  planned 

rem.oval  of  excess  water  from  the  land  to  also  improve  its  resource  use.  j 

o:'.e  by-prcduct  cf  drainage,  the  farm  pond,  can  provide  such  additional  j 

water  uses  as  rural  home-site  recreation,  rural  fire  protection,  fild- 
life  and  livestock  watering  sites,  and  aquatic  life  habitat. 

The  Basin  provides  ample  areas  on  and  around  its  many  lakes  and  water- 
ways for  water-based  outdoor  recreation.  Swimming,  boating,  and  fishing, 
al.'.g  with  the  water-connected  aspects  of  camping,  hiking,  and  picnick- 
ing, are  the  major  recreation  activities. 

c.  Water  Quality  Despite  the  ample  amounts  of  water,  per  se,  in 
tne  Basin,  pollution  has  degraded  the  quality  of  it  in  many  places,  par- 
ticularly below  the  cities  of  Jackson,  Lansing,  Grand  Rapids,  and  at  the 
mouth  of  the  Grand  River.  The  pollution  may  take  any  of  several  forms: 

s'.il  sediment,  chemicals,  human  and  industrial  waste  products,  organic  j 

debris,  and  trash.  The  by-products  include  raised  water  temperatures,  * 

reduced  oxygen  levels,  increased  bacteria  counts,  and  higher  nitrate. 
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chloride,  phosphate  and  ammonia  levels.  The  result  is  a reouc 
h.-th  the  amount  and  kinds  of  resource  use. 


Sediment  from  agricultural  sources  is  present  ir;  surface  v/aters. 
It  affects  the  overall  usability  of  the  water  to  seme  degree,  nut  its 
effect  on  agricultural  production  is  rather  limited  ir.  both  degree  ar.d 
amour.t . Pollutants  from  agricultural  sources,  including  fertilizers, 
insecticides,  herbicides,  and  animal  vrastes , do  occur  in  the  surface 
and  ground  water;  hoi\rever,  their  magnitude  is  unknovrn.  Generally, 
ground  -water  quality  is  good  except  for  localized  areas  of  .mir.eraliza- 
t ion, 

Mat;y  of  the  smaller  waterways  in  the  upper  reaches  of  the  Basin 
i-emain  relatively  unpolluted.  Yet  even  these  are  in  danger  of  -major 
pollution  because  of  tiie  anticipated  increase  in  water  use  for  ;.’.cta''. 
and  recreation  needs. 

6.  FISH  AUD  WILDLIFE  RESOURCES 

Fish  and  wildlife  populations  are  -/aried  and  -well -distributed  in 
the  Basin  because  ^f  t.he  wide  dispersion  of  small  "habitat  units." 
Instead  of  broad  expanses  of  uniform  units  having  large  stands  of  fe-.-;- 
specied  -woodlands  ar.d  80  or  l60-acre  fields  of  grains  or  hay,  the 
grassland,  brushland,  and  woodland  habitats  occur  as  small-acre  units 
interspersed  -with  numerous  water  bodies  and  waterways.  Many  kinds  of 
animals,  birds,  reptiles,  and  fishes  are  found  in  the  Basin,  but  sel- 
dom in  concentrated  numbers. 

a.  Wildlife  Pop-ulations  Most  of  the  larger  animals,  including 
bear,  v/olf , elk,  and  cougar  w-hich  inhabited  the  forested  lands  before 
the  advent  of  lumbering  and  farming,  have  disappeared.  Population 
numbers  of  bobcat,  otter,  and  beaver  are  quite  low. 

Otiier  animals,  such  as  the  deei-,  have  iield  their  own  or  even  in- 
creased in  numbers  -with  land  clearance.  Deer,  along  with  certain  game 
birds  such  as  woodcock,  pheasant,  duck,  and  geese,  and  such  small  game 
as  woodchuck,  cottontail  rabbit,  and  squirrel  support  a •well-establis- 
hed sports  industry  along  the  Grand.  Otiier  -wildlife  species  i:;  tr.e 
Basin  include  muskrat.,  fox,  skunk,  mink,  weasel,  and  a variety  cf  s.mall 
.mammals  as  well  as  many  kinds  of  song  bii-ds  ar.d  lior.-ga.me  -wate;-  birds. 


b,  P'ish  i’opulatioi.s  The  Basin's  populations  of  wall  eye,  Lass, 
pike,  anci  trout  h.avw  deteriorated  in  some  areas  due  to  - oalized  poi- 
iuti,'!'.  pi'obieins.  Most  of  the  fish  population  is  composed  of  par.  fish, 
p;‘i  r r : r.ally  tiie  bluegill,  and  the  so-calied  rough  species,  primarily 
r’-.e.mbt' !•;>  f the  carp,  sucker,  and  catfish  groups.  Good  sport  fisheries 
ii  . do  exist  ir;  marry  parts  f the  Basin, 

iiabitat  Availability  and  Condition  Wildlife  tends  to  be  more 
ab:-.  ir  the  transition  zones  at  the  edges  of  two  or  more  adjoining 

. at . a‘  urrits.  T'nis  phet.omena  is  called  "edge  effect."  Some  land  use 
; r-actices  in  the  Fasin  that  indirectly  achieve  this  effect  include: 
il)  leaving  tiie  outside  edges  of  grain  fields  uncut  where  they  abut  on 
br-ush  ar.u  or  wo^ila.nd;  (2)  leaving  the  brush  and  tree  cover  undisturbed 
it.  small  "odd  areas"  wriicl'.  cannot  be  satisfactorily  cropped,  such  as 
along  property  boundaries  and  field  borders;  (3)  properly  protecting 
and  mar.ag:  ng  small  W'.'cdlands  for  both  vjildlife  and  the  ti.mber  value 
ro+en‘ial;  and  1,4)  retaining  v.'etland  areas  and  their  accompanyir.g 
a.iuati.c  plant  gr.  wth  in  and  around  cropped  fields  where  economically 
feasible. 

Although  all  these  wildlife-oer.efiting  practices  can  be  found  in 
the  Basin,  there  have  not  been  enough  applied  to  substantially  increase 
• ne  wildlife  populations.  luirge-scale  population  increases  require 
large-scale  habitat  improvement  progra.ms,  both  more  of  it  and  of  a 
better  quality. 

Fart  of  the  needed  increase  is  being  met  by  urban  residents  who  have 
o,.ght  rurac  la.nds.  Some  of  them  leave  the  city  and  move  onto  the  land. 

*:.ers  -.nly  use  it  a part  of  the  time,  pri.marily  for  recreation  use  a:.d 
■.••ilo.ife  arid  aesthetic  appreciation.  But  generally  most  of  them  want  to 
imr.r'-.ve  the  land.  They  plant  berry-producing  shrubs,  grain  crops  in 
f -.u  plots,  and  nut  or  cone-producing  trees,  all  beneficial  fer  wildlife, 

QUALITY  OF  TiFE  IIATURAL  EI.~VIROCTiE:rr 

Environment  -:an  be  described  as  +he  living  conditions  for  all  forms 
..f  life,  IdeallQ-  all  life  shares  a harmonious  existence  together.  But 
mankind  too  ofter.  tends  to  view  the  environment  only  as  it  affects  him, 
not  as  ne  affecis  it.  As  man  changes  and  alters  the  natural  resources 
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t meet  his  o;^'n  needs,  he  also  chaor'es  the  r.i',  una]  ness 
oes  and  altei's  the  quality  of  tf.e  er.vi  I'cn.i.e’.  . 

Tlie  Basin  has  numerous  areas,  especiaj._y  in  rur'al  seMl  ngs,  wnere 
fieople  can  enjoy  meaningful  experiences  wit;,  tne  naturae  res  uroes  in 
trie  out -od-doors . They  can  hike,  camp,  fish,  sv.'im,  relax,  treatr.e 
fresh  ail',  or  just  feel  secure  in  the  knowledge  that  the  resources  are 
still  there  for  their  appreciation.  But  there  are  also  sites  w.nere  in- 
dustrial pollution  with  heat,  smoke,  and  chemicals  and  agricultural 
pollution  with  sediments  and  high  nutrient  loads  ha'/e  degraded  tne 
total  environment.  Such  contaminants  reduce  the  amount  and  quality 
of  outdoor  recreation.  Tliey  impair  public  health.  They  degrade  t:.e 
attractiveness  of  rural  living. 

The  measure  of  quality  of  the  environment  is  a subjective  judgment. 
How  good  are  the  natural  resources  of  the  Basin?  Or  how^  bad  are  they? 
Rural  roads  lead  to  and  through  many  natural  resource  attractions. 

They  also  expose  many  unnatural  resource  disti'actions . 

a.  Environmental  Attractions  Rural  lands  offer  muc;.  in  year- 
round  aesthetic  enjoyment.  County  roads  duck  in  and  out  of  small  stand 
of  freshly  leafing  aspen  and  hard  maple.  Sparkling  streams  and  creeks 
skirt  the  bases  of  rolling  crop  and  pasture  lands.  The  bright  greet', 
oat  fields  of  early  summer  contrast  with  the  forest  greens  cf  hardwc'd 
and  conifer  woodlots  and  field  borders.  The  wi.eat  stands  tall  and  g Id 
en  in  its  last  days  before  harvest.  The  trees  bec.'.me  a stT.p.h'r.y  f red 
golds,  and  brov;ns.  An  early  snow  puts  a crystal  glaze  cn  *;.e  c rr.  stal 
as  the  ears  "hang  heavy"  with  their  weigiit  and  ripeness.  A h-rned  .-.'I 
cruises  a brushy  field  edge  by  moonlight  on  silent  'wings  in  searc:.  .f  a 
late  -winter  meal  of  squirrel  or  rabbit. 

Both  rural  and  urban  people  can  enjoy  the  rec reat  i . --.al  aest-.etic 
pleasures  offered  in  country  areas.  Many  go  to  ti'.e  lakes  ar.d  ri'.’ers 
for  the  water  sports  - swimming,  boating,  fishing,  and  sunning.  Others 
relax  and  have  fun  'while  camping,  hiking,  1. unting,  cr  -watci'.ing  'wild''ife 
in  the  forested  uplands. 
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I'\  r some  people.-,  rural  area.:,  t'fei'  an  escape  - something  better, 
methl  !ig  to  remember.  The  ai.r  seems  fresher  and  the  water  seems  clea.n- 
er.  The  pace  of  living  is  more  relaxed:  easier  on  the  heart,  ears, 

and  nerves. 

The  c i ty-dwelli ng  people  of  the  Basin  have  some  natural  areas  on 
r next  t '-.'lexj'  urban  lands  that  provide  the.m  a chance  for  enjoyment 
cf  trie  natural  resources  on  a short-term  basis.  Parks,  small  woodland 
and  swirTtming  areas  at  pools  or  inter-city  lakes  are  now  and  will  grcvj 
even  more  popular. 

The  out-of-doors  appeals  to  the  five  senses.  People  can  see  the 
gro'wing  trees  and  plants,  can  hear  the  songs  and  calls  of  birds  and 
ar.imals , can  smell  the  pungent  odors  of  apple  blossoms  or  the  heady 
ar.'ma  cf  freshly  cut  alfalfa,  can  feel  the  touch  cf  snow  on  the  face 
and  wind  through  the  hair,  and  can  talk  quietly  about  these  experien- 
ces uninterrupted  by  man-made  disturbances  and  innovations. 

b.  Envircri.mer.tal  Distractions  Not  all  of  the  Basin  is  as  green, 
clean,  and  beautiful  as  i.'ature  originally  intended.  A drive  along  a 
rural  road  or,  a baLmy  Sunday  afternoon  reveals  that  not  all  is  nat- 
ural beauty.  Many  a traveler  has  obviously  contributed  to  the  mess  of 
cans,  bottles,  and  other  assorted  refuse  along  the  way.  The  barren 
spoil  banks  from  past  gravel  pit  operations,  and  the  despoiling  of  the 
clean  lake  and  !-iver  vjaters  with  industrial  and  human  pollutants  are 
f ;rtr.er  examples  of  mankind's  destruction  cf  the  total  environment. 

Ten  cf  the  major  categories  of  materials  that  may  contaminate  the 
ai;',  v/ater,  and  soil  of  the  environment  include  radioactive  substances, 
chemical  air  pollutants,  airborne  dust,  sediments,  plant  nutrients, 
inorganic  salts  and  minerals,  organic  wastes,  infectious  agents  and 
allerger.s , agricultui’al  and  industrial  chemicals,  and  heat. 

The  different  kinds  of  materials  or  wastes  often  have  interrelated 
effects.  Most  of  the  principal  kinds  of  pollutants  are  wastes,  or  are 
ass'/Ciated  with  wastes.  Together  they  detract  from  the  attractiveness 
f rural  iiving,  the  quality  of  the  environment,  and  the  well-beir.g  of 
•he  pe  pie's  health  in  the  Basin. 


The  following  are  some  of  t!.e  more  imp  ^tant  coritarr.it.i  s tnat 
result  from  agricultui-e  and  forestry  end-  v _.rs  and  contrit-*ie  to  tr.e 
overall  degrading  of  the  quality  of  the  environment  i..  tne  Easin  i>uar. 
titative  data  showing  this  degradation  was  not  obtained  for  the  Basin 
but  is  available  on  a national  basis. 

Sediments  are  primarily  soil  and  mineral  particles  washed  or  blow 
into  the  water.  This  is  the  most  -widespread  and  significant  form  of 
pollution  ir\  ^^^ater.  Agricultural  lands  have  long  been  identified  with 
the  sediment  load  in  the  waterways;  however,  urban,  industrial,  and 
highway  construction  sites  and  roadbanks  also  contrib'Ute  significant 
amounts  of  eroded  materials.  In  addition,  pesticides  and  plant  nutre- 
nts  may  be  carried  by  sediment.  The  interaction  of  these  substances 
in  damaging  the  environment  is  related  both  to  agricultural  and  urban 
communities. 

Air  pollution  results  from  airborne  chemical  gases  and  sundry 
residues,  natural  dusts,  and  just  plain  smoke.  Burning  of  agricult- 
ural and  refuse  material,  plus  brush  and  forest  fires,  both  control- 
led and  uncontrolled,  contribute  hydrocarbon  materials  and  smoke. 
Burned  forested  areas  have  excessive  runoff  and  a very  high  sedim.ent 
delivery.  They  contribute  to  flood  damages.  Millions  of  tons  of  nat- 
ural dusts,  largely  from  soil  blowing  off  fields  under  cultivation, 
and  from,  highways  and  construction  sites,  enter  the  atmosphere  each 
year.  These  particles  often  coat  the  foliage  of  nearby  crops,  orna- 
mentals and  trees,  impairing  both  plant  growth  and  quality. 

Plant  nutrients  come  from  sewage,  from  animal  mianures,  and  from, 
runoff  and  seepage  from,  the  land.  These  nutrients  are  needed  fcr  the 
mineral  nutrition  of  plants.  In  part,  they  help  cause  excessive  gro- 
wths of  aquatic  plants;  some  of  these  plants  create  unpleasant  tastes 
and  odors  that  limits  use  of  the  water. 

Organic  wastes  include  such  materials  as  sewage,  animal  manure, 

iJ  See  VJastes  In  Relation  to  Agriculture  and  Forestry;  uSDA  Misc. 
i ubl,  I'j'.  5:  March  19' t 


26 


c p resiJui^^,  t\  rest  debris  and  food-and-f  iber  processing  wastes. 

W.-.en  ti'.ey  are  carided  in  water,  they  exert  a high  demand  on  the 
dissolved  cxy'gen  s..pply.  When  dry  upon  the  land,  some  are  combust- 
ible, s^me  produce  odors,  and  some  attract  flies  and  vermin. 

T;.e  use  of  synthetic  organic  criemical  has  been  beneficial  to 
ma:.  and  his  ■ivironment . But  the  discharge  of  some  of  these  che.micals 
into  the  environment  has  brought  on  problems.  These  chemicals  in- 
clL;';e  such  substances  as  household  detergents  and  the  more  recent  in- 
secticides, herbecides , fungicides,  and  nematocides. 

Despite  +heir  excellence  as  cleansing  agents,  detergents  help 
cause  Tialfunctioning  of  septic  systems;  they  also  carry  phosphate,  a 
key  plant  nutrient  in  promoting  algae  growth. 

The  potential  contamination  of  the  environment  by  herbicides  and 
insecticides,  particularly  the  chlorinated  hydrocarbons,  has  been  a 
matter  of  m.uch  public  and  private  discussion.  Although  generally  use- 
ful and  r.ecessary  to  agricultural  production,  some  may  cause  da.mage 
beyond  their  targets,  are  slow  to  break  down  in  nature,  and  are  carried 
long  distances  vjhile  still  potentially  dangerous. 

5eem.ir.gly,  for  every  beauty  spot  in  the  Basin,  there  is  one  of  more 
destructive  factors  working  to  overcome  and  to  downgrade  the  aesthetic 
charm,  and  appreciation  of  the  natural  area.  Most  of  the  destructive 
factors  are  man-introduced ; the  elimination  of  their  destructiveness  is 
also  .man's  responsibility. 
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SECTIOf;  III 
ECOr.'OMIC  DEVELOFyil.T 


HISTORICAL  deveitp:-e::t  of  t;£  area 

Fur  trappers  reaped  parts  of  the  Basir.  area  during  the  l8th  cen- 
tury. They  were  ir.strunental  in  starting  the  pioneer  settlenents  in 
the  early  19th  century  near  the  present  cities  of  Lowell,  Ada,  Srand 
{iapids  and  Jackson,  Their  flourishing  furtrade  drew  attention  to  the 
area,  and  word  of  low  land  prices  soon  brought  a rapid  and  steady 
rroi\'th  in  the  population.  Later  settlers  farmed  small  clearings  in 
the  densely  forested  area  on  a subsistance  basis. 

Ti.e  first  permanent  farm  settlements  were  established  in  tne  earl 
l6.L'0's  in  Kent  County,  primarily  by  people  from  !.'ev;  York.  Otners  late 
came  from  Pennsylvania,  Ohio,  and  the  Lev;  England  states.  A similar 
pattern  of  settlement  follov;ed  for  the  rem.aining  portion  of  the  Basin. 
Western  counties  were  settled  prior  to  the  northern  and  interior  count 
ies  which  v.'ere  settled  as  late  as  I85O. 

Forest  cutting  and  clearing  began  to  increase  in  1625  during  the 
early  settlement  period.  The  first  homesteaders  sought  out  the  upland 
hardwood  areas.  These  pioneers  were  intent  upon  farming,  and  forest 
cover  was  considered  a hinderar.ee.  The  fallen  trees  were  windrowed 
and  burned,  vrith  no  thoughts  to  their  value. 

Early  settlers  raised  corn,  v;heat  and  clover  hay  prir*arily,  with 
lesser  crops  of  potatoes  and  apples,  Sm.all  dairy  herds  and  ether  live 
stock  were  maintained  mostly  to  meet  the  owner's  family  needs. 

Rapid  growth  of  a pine  lumber  industry  began  after  I85O.  Early 
loggers  harvested  tim.ber  as  if  the  supply  was  unlimited.  As  a result 
the  expansion  of  the  lumber  industry  was  relatively  short-lived.  The 
peak  year  was  reached  by  1889,  By  1925  the  original  supply  of  pine 
had  nearly  been  exhausted.  Much  of  the  cut-over  forest  land  was  aban- 
doned arid  forfeited  for  taxes.  The  remiaining  forest  resources  stayed 
in  private  hands. 

By  the  early  1900's,  most  of  the  virgin  forests  had  been  cut  to 
make  tray  for  agriculture.  Farming  replaced  forestry  as  the  m.ajcr  re- 

venue-prf.duceru  Wneat  and  corn  were  grown  on  a large-scale  basis,  but 
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the  dairy  business  provided  the  major  farming  income.  Farm  prices 
reached  their  peak  dollar  values  in  the  early  1920s,  then  declined 
sharply  during  the  Depression  years  when  many  farms  were  abandoned  and 
forfeited  for  non-payment  of  taxes.  After  the  1930s  Federal  and  public 
lands  began  to  increase  due,  in  part,  to  the  abandonment  of  these  "un- 
wanted" ianos. 

Regrowth  of  hardwood  stands  and  planting  of  conifer  trees  in  the 
1930s  and  40s  provided  the  basis  for  the  improved  timber  production  of 
today.  Forest  management  involved  both  selective  and  block  cutting, 
followed  by  re-forestation.  Farm  production  also  increased  due  mainly 
tc  improved  cropping  methods  and  better,  time-saving  equipment. 

Since  Vlorld  War  II,  there  has  been  no  significant  change  in  the 
acreage  of  forested  land.  At  the  present  time  approximately  15  per- 
cent of  the  Basin  is  forested,  located  mainly  in  the  northwestern 
sector.  Likewise,  the  pattern  of  woodland  ownership  has  stabilized. 
!:inety-four  percent  of  this  area  is  in  private  ownership. 

Improved  farming  techniques  and  equipment  have  drastically  cut  the 
needed  labor  force.  Today,  fewer  workers  produce  more  food  on  less 
land  than  ten  years  ago,  causing  farmers  to  leave  their  farms  and  mi- 
grate to  the  cities  in  search  of  other  work.  In  I960  the  Basin  had 
2.5  million  acres  of  cropland  in  farms,  approximately  24  percent  of  the 
State's  cropland.  Major  crops  were  corn  and  hay,  used  as  inputs  for  the 
livestock  industry,  and  wheat  for  casi.  sales. 

2.  GENERAL  DESCRIPTION 

Approximately  one-seventh  of  State's  population  is  found  in  the 
Basin — one-tenth  of  the  State's  total  area.  The  Basin  as  a whole  is 
characterized  by  an  emphasis  on  the  manufacture  of  durable  goods.  Dairy 
and  general  farming  are  the  dominate  agricultural  enterprises.  College- 
level  educational  facilities  are  located  in  the  large  cities.  A combi- 
nation of  federal,  state,  and  county  roads  serve  all  parts  of  the  Basin 
population. 

a.  Population  Characteristics  Historically,  the  Grand  River 
Basin's  population  growth  has  paralleled  that  of  the  United  States. 
Between  I960  and  2000,  the  Basin's  population  is  expected  to  increase 
from  1.1  million  to  2.1  million  persons.  Since  1940,  Michigan's 
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population  and  the  population  of  the  Basin  have  in.ci-eased,  r.  the 
average,  about  2.2  percent  per  year.  In  I960  ar.  iut  530,000  people, 
over  half  the  Basin  population,  lived  in  tiie  three  larger  cities,  Grar.d 
Rapids,  Lansing,  and  Jackson,  and  their  suburbs.  The  remainder  lived 
in  small  towns  and  rural  areas. 

With  this  continuous  population  growth,  it  will  be  necessary  to 
provide  more  jobs.  But  the  favorable  location  of  the  Basin  and  its 
abundance  of  resources  and  skilled  labor  should  be  sufficient  to  attract 
new  industry. 

Since  the  increasing  population  will  use  more  water,  the  demand  on 
this  resource  must  be  recognized,  calculated,  and  provided  for  if  it  is 
to  satisfactorily  serve  the  Basin  needs. 

b.  Governmental  and  Educational  Facilities  Lansing  is  the  State 
Capital,  and  houses  the  major  governmental  instutions  of  Michigan,  and 
some  major  Federal  agencies.  Field  offices  of  a number  of  the  Federal 
and  State  agencies  concerned  with  the  Basin's  land  and  water  resources 
are  located  at  the  county  level. 

Michigan  State  University,  the  State's  largest  university,  is  lo- 
cated at  East  Lansing.  This  University  plays  a prominent  role  in  the 
agricultural  economy  by  offering  many  opportunities  for  interested  per- 
sons to  prepare  themselves  for  a future  in  the  broad  fields  of  agricul- 
ture and  natural  resources.  Scientific  training  is  emphasized  because 
modern  agricultural  and  natural  resources  have  been  brought  to  their 
present  high  level  of  development  through  the  application  of  scientific 
knowledge  and  principles. 

The  College  of  Agriculture  and  Natural  Resources  at  M.S.U.  offers 
undergraduate  programs  which  lead  to  the  Bachelor  of  Science  degrees 
with  majors  in  the  following  areas:  Agricultural  Biochemistry,  Agricul- 

tural Business,  Agricultural  Communications,  Agricultural  Economics, 
Agricultural  Education,  Agricultural  Engineering,  Agricultural  Mechani- 
zation, Animal  Husbandry,  Building  Construction,  Crop  Science,  Dairy, 
Fisheries  and  Wildlife,  Food  Science,  Lumber  and  Building  Materials, 
Marketing,  Forestry,  Horticultural  Management,  iiorticultural  Marketing, 
Packaging,  Park  Management,  Poultry  Science,  Resource  Development,  Soil 
Science,  and  Wood  Processing.  Graduate  degrees  are  offered  in  many  of 
these  same  areas. 
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other  four-year  institutions  of  higher  education  in  the  Basin 
i r.clude  Calvin  College  and  Aquinas  College,  Grand  Rapids;  Grand  ValJey 
State  College,  Allendale  (west  of  Grand  Rapids);  Olivet  College,  Olivet 
vsouthwest  of  Lansing);  and  Spring  Arbor  College,  Jackson. 

e.  Major  Econoinic  Activities  Manufacturing  is  the  predominant 
economic  activity  in  the  eleven  county  area  which  approximates  the  Basin, 
Major  industries  are  generally  located  in  and  around  Grand  Rapids,  Lan- 
s i ng  ar.d  Jackson,  and  include  transportation  equipment,  fabricated 
metals,  and  furniture  and  fixtures. 

Farming  on  tiie  2j  million  acres  of  suitable  farmland  in  the  Basin  is 
a iiighly  diversified  activity  producing  a wide  variety  of  truck  crops, 
ivv;  crops,  dairy  products,  poultry,  livestock,  tree  fruits,  flowers,  and 
g-,-'ier'a^  farm  ;rops.  In  I960,  about  11,300  people,  l.l6  percent  of  the 


basin  population,  were  engaged  in  agricultural  production.  Numerous 
'ther  people  were  engaged  in  transporting,  processing,  and  marketing 
ti.e  pivduce. 

Woodland  practices  in  the  half-million  acres  of  forest  land  produce 
a minor  but  steady  part  of  the  Basin  economy.  Recreation  and  tourism 
als’  contribute  substantially. 

d.  Transportation  Tiie  Basin  is  traversed  by  a well-improved  net- 
■.  rw  of  county  ana  township  roads.  Principal  arteries  running  north- 
sor.t..  are  U.S.  Highway  2?  in  the  eastern  portion  and  U.S,  Highways  131 
ar.o  31  in  the  western  portion;  principal  east-west  highways  ai-e  Inter- 
s'a*e  9^  and  Michigan  21  and  37.  Primary  railroads  are  the  Chesapeake 
ir.d  -r.i:.  Grand  Trunk  Western,  New  York  Central,  and  Pennsylvania.  Main 
marketing  centers  within  the  Basin  are  Grand  Fiapids,  Jackson,  and  Lansing, 

GFJ.'EiiAL  ECONOMIC  STUDY  AND  PROJECTION  PROCEDURES 

The  general  methodological  approach  taken  in  this  study  represents 
an  attemp  to  account  for  the  major  forces  affecting  the  general  economy 
of  tne  Grand  River  Basin. 

a.  Agricultural  Studies  The  future  agricultural  use  of  the  land 
an  i wa*er  resources  in  the  Basin  will  reflect  the  kinds  of  food  and 
fiber  products  that  consumers  demand  in  the  future.  Basin  farmers  serve 
hr '.,n  national  and  foreign  markets  and  must  compete  with  other  basins  and 
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regions  in  the  production  of  agricultural  corninodities . In  so  doing, 
the  future  productivity  of  the  natural  and  ecM..mic  resources  v;ill  have 
a major  impact  upon  the  amount  and  kind  of  agruicultural  and  forestry 
production  forthcoming  from  the  Basin.  Seve>-al  nonagricultural  uses  of 
land,  such  as  recreation,  transportation,  and  urbanrelated  development, 
will  also  have  a bearing  on  the  amount  and  location  of  land  available 
for  agricultural  and  forest  production, 

( 1 ) General  Procedures 

Briefly,  the  projection  procedure  has  three  basic  components: 

(1)  the  determination  of  demand  for  agricultural  products  from  the  Basin, 

(2)  the  determination  of  the  quantity  and  productive  capacity  of  the 
land  resource  (supply),  and  (3)  the  estimation  of  the  amount,  kind,  and 
location  of  agricultural  production  in  the  Basin,  given  the  demand  and 
supply  conditions. 

(2)  Demand 

The  demand  for  agricultural  products  was  determined  from  the 
national  population  projections  and  the  expected  per  capita  cons'ompticn 
rates  of  agricultural  products.  Trends  in  per  capita  meat,  cereal,  and 
dairy  product  consumption  were  developed  from  studies  made  by  the  U£DA. 
Both  the  projected  internal  population  needs  and  external  expert  demands 
were  considered  in  developing  the  national  demand  figures. 

A portion  of  the  national  demand  was  allocated  to  a u2-county 
subregion  in  southern  Michigan  of  which  the  Basin  is  a part.  The  allo- 
cation was  consistent  with  productive  efficiency  in  other  parts  cf  the 
ccuntry,  being  founded  upon  existing  trends  in  regional  production. 
Commodity  specialists  in  the  USDA  made  estimates  of  regional  shifts  in 
production  based  on  relative  efficiencies  of  production  in  the  various 
regions.  After  determining  the  subregional  share  of  national  feed  and 
fiber  requirements,  the  next  consideration  was  locating  the  production 
a.>'eas,  based  on  the  Basin's  resource  potentials, 

(3)  Supply 

The  Inventory  of  Soil  and  Water  Conservation  Needs  was  used  in 
determing  the  productive  potential  of  the  resource  base.  This  source 
identified  the  kind  and  acreage  cf  soils  within  the  area  and  provided 
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the  base  for  pn..' jec -itig  the  cropland  available  for  agrici^lt'-^ra-  :r  ioc’- 
ion  in  future  time  periods.  However,  certain  reducti.  ni.  were  made  n 
the  agricultural  >-esource  base.  They  reflected  the  impact  of  s^c:.  r.~ 

farm  use  as  the  development  of  urban-residential,  it»dustrial,  c mmercial, 
recreation,  and  transportation  sites  upon  the  land.  Further  reduct:  ns 
were  made  t,.  reflect  the  land  requirements  of  minor  and  specialty  crops. 
The  remaining  acreage  of  cropland  and  pasture  was  available  to  farm  oper- 
atr?-s  f ^ r use  in  agricultural  production. 

Projections  of  the  yield  potential  of  each  soil  association 
were  made  for  all  major  crop  and  pasture  uses.  Michigan  Agricultual 
Experiment  Station  and  Soil  Conservation  Service  specialists  helped  de- 
rive th.ese  projections  which  represented  average  yields  reflecting  the 
r.' rmal  climatic,  disease,  and  insect  hazards  expected  to  affec+  future 
yields.  The  projected  yields  take  into  account  the  improvements  in  tech- 
nology applied  to  crop  production,  but  do  not  include  the  gains  obtain- 
able through  water  resource  development  programs  such  as  irrigation, 
drainage,  and  flood  protection.  These  development  aspects  are  discussed 
at  lengtin  under  Development  Potentials. 

In  addition  to  developing  the  yield  information  for  each  soil 
association,  production  costs  were  developed  for  each  crop.  Thes  fig- 
ures reflect  all  costs  incurred  in  land  preparation,  cultivation,  and 
harvesting.  They  also  account  for  such  materials  as  seed,  fertilizer, 
lim.e,  twine,  and  pesticides, 

(4)  Projected  Economy 

Estimation  of  the  amount,  kind,  and  location  of  agricultural 
production  was  done  through  a complex  economic  budgeting  procedure  which 
used  linear  programming  techniques  and  simulated  what  farmers  will  do 

< j 

with  ti'.eir  resources  given  the  criteria  built  into  the  projection  model, 

^ A much  more  detailed  discussion  of  the  assumptions  and  procedures 
used  in  this  methodology  is  available  in  Appendix  0 - Economic  Base  Study 
-Part  IV,  Comprehensive  Water  Resources  Study,  Grand  River  Basin,  Michi- 
gan,  ’'anuary  1966, 
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The  demand  side  provided  estimated  of  the  future  agricultura.  pr. dusts 
that  will  be  required  from  the  Basin.  The  supply  side  indicated  the 
future  crop  and  pasture  production  capacity  of  the  basin  soils  available 
foi’  agi'iculture.  Use  of  economic  budgeting  m.  del  assumed  ti.at  farmers 
will  tend  to  organize  their  resources  in  an  efficient  mar.ner  to  minimize 
costs  of  production  and  thereby  maximize  their  net  return.  liven  the 
demand  and  supply  potential,  the  budgeting  procedure  simply  selected 
the  app'ropriate  acreages  of  each  soil  whicn  v;ill  be  must  efficient  in 
meeting  producation  requirements  for  tne  Basin.  For  I960  this  allocat- 
ion of  resources  is  consistent  with  past  production  patterns. 

Estimates  of  the  farm  income,  rural-farm,  population,  ana  far.m 
labor  force  were  also  obtained  as  an  end  product  of  determ.ining  the  loca- 
tion of  agricultural  activity. 

(a)  Farm  Income  Farm  incom.e  is  defined  by  the  Agricultural 
Census  to  include  the  sales  of  crops  and  livestock,  value  of  gcvern.ment 
payments,  and  the  value  of  perquisites  , such  as  the  value  of  house  rent 
and  farm  produce  used  in  the  home. 

Problems  of  accurate  counting  and  reporting  exist  in  correctly 
evaluating  the  data  from  sales  of  farm  products.  E'ata  for  the  number 
and  value  of  livestock  sold  alive  in  1959  were  esti.mates  bases  on  re- 
ports for  sample  farms  only.  The  dollar  value  of  sales  was  obtained 
from  the  farmer  for  cattle,  calves,  horses  and  mules.  Average  value, 
per  head,  for  other  livestock  sold  was  obtained  from  United  States  De- 
partment of  Agriculture  data. 

Since  there  was  some  question  about  the  m.eaningf ulness  of  a 
farm  income  figure  due  to  its  makeup,  this  study  used  the  value  of 
farm,  products  sold  as  a proxy  for  that  measure.  The  value  of  all  farm, 
products  sold  represents  the  major  portion  of  farm  income  and  is  mere 
easily  measured;  although,  it  is  not  a pure  figure  either. 

Despite  the  problems  inherent  in  the  farm  income  value  figure, 
it  does  represent  the  relative  magnitude  of  farm  business  volume  and 
from  that  standpoint  can  be  considered  a useful  concept.  To  make  a 
meaningful  projection  of  such  a value,  several  assum.ptions  were  made, 
t'lainly,  they  took  the  form  of  estimating  the  proportion  of  particular 
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crop  sold. 

Prices  used  for  estimating  the  value  of  farm  products  sold 
in  tiie  projection  years  were  derived  from  the  "Interim  Price  Standards 
for  Planning  and  Evaluating  Water  and  Land  Resources,"  April  1966,  re- 
leased by  the  Interdepartmental  Staff  Committee  of  Water  Resources  Coun- 
cil. TheSf  prices  have  i:ad  the  influence  of  abnormalities  caused  by 
weath.  r and  otner  siicrtrun  circumstances  removed,  and  the  influence  cf 
direct  government  price  support  effects  reduced.  The  size  of  sales  of 
crops  and  livestock  products  depends  on  the  assumptions  build  into  the 
production  estimates,  and  th,e  assumed  level  of  sales.  Since  livestock 
and  livestock  product  sales  vol'ume  was  projected  as  such,  the  100  per- 
cent sales  assumpti^T.  is  consistent;  however,  the  proportion  of  crops 
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sold  may  be  quite  conservative.  All  of  the  cash  crop  items  generally 
are  sold,  but  the  porportion  of  otlier  livestock  feed  crops  sold  is  an 
arbitrar\'  estimate. 

If  the  limitations  of  the  farm  income  value  are  kept  in  mind 
and  the  figure  used  as  a relative  measure,  rather  than  an  absolute  mag- 
nitude (similar  to  a value  added  concept j no  real  problems  should  arise. 

•iowever,  it  must  be  recognized  that  t.nere  may  be  considerable  double- 
counting,  and  oerhaps , triple-counting  in  the  farm  income  concept.  Also, 
the  value  is  intended  strictly  as  a gross  receipts  value,  or  volume  of 
business  measure,  not  as  a measure  of  net  farm  returns. 

Abnormal  weather  conditions,  either  adverse  or  very  favorable, 
could  cause  much  different  crop  production  than  has  been  estimated.  Like- 
wise, cyclical  patterns  in  livestock  production  might  cause  considerable 
variation  is  sales  volume,  as  well  as  affecting  the  prevailing  prices 
at  a specific  time  in  the  future. 

(b)  Rural  Farm  Population-^  Ideally,  the  definition  of  rural- 
farm  population  in  the  Grand  River  Basin  should  account  for  all  of  those 
people  contributing  to  agricultural  and  forest  production.  The  I960  Cen- 

Ij  For  greater  detail  and  a discussion  .f  the  assumptions  and  limitations 
of  the  procedures  used,  see  Apoei.dix  0 - Economic  Base  Study,  Fart  I\^ . 

Comprehensive  Water  Resources  Study.  Grand  River  Basin,  Michigan,  Fart 
r/,  January  19^6,  p.IV-8j-90, 
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sus  of  Population  closely  approximates  this  id-  al;  hence,  that  defini- 
tion is  used  in  tliis  study.  Rural-farm  popul-i ■ -n  is  more  specifically 
defined  as  all  rural  persons  living  on  farms  of  10  cr  mere  acres  sel- 
ling at  least  $ 50  of  products  or  on  farms  of  less  than  10  acres  with 
sales  of  $250  or  more. 

There  are  people  classified  as  farmers  by  the  Census  of  Popula- 
tion who  woi-k  part-time  off  the  farm.  Currently,  the  part-time  farmer 
segment  comprises  a significant  proportion  of  the  rural  farm  popula- 
tion in  the  Basin.  Off-farm  work  among  the  part-time  farmers  is  like- 
ly to  decrease  somewhat  as  the  larger,  more  specialized  farms  provide 
opportunities  for  full-time  work.  Part-time  farming  may  continue  to  be 
prevalent  in  the  future  but  to  a lesser  degree.  In  this  case,  the  pro- 
jected rural-farm  population  might  be  underestimatec . 

Projections  of  the  rural-farm  population  were  based  on  expect- 
ed numbers  of  farms  and  the  average  size  of  farms.  In  order  uo  estimate 
farm  numbers,  trends  in  the  average  size  of  farms  were  analyzed  and  pro- 
jected by  decades  to  the  year  2020.  For  comparison  purposes,  trends  in 
numbers  of  farms  in  the  various  acreage  size  classes  were  independently 
projected  for  the  same  years.  The  two  projection  methods  produced  sim- 
ilar results  in  terms  of  average  farm  size. 

Estimates  of  rural-farm  population  for  each  decade  were  derived 
from  projected  farm  numbers  and  the  estimated  number  cf  people  per  farm, 
household.  Farm  household  size  was  developed  by  ccm.paring  trends  in 
rural  and  urban  areas.  These  trends  v.'ere  found  to  be  slowly  c 0 nve rg i ng . 
On  the  basis  of  consultations  ijith  demographers,'—  ;:-.e  trends  are  pro- 
jected to  continue  in  this  direction.  Current  downward  trends  in  urban 
household  size  are  expected  to  continue.  The  size  of  rural  -farm,  house- 
holds is  also  expected  to  decline  and  approaci.  the  size  of  u;’ban  heuse- 
holds  as  communication,  mobility,  standards  of  livir.g,  and  educational 
levels  improve  in  the  rural  areas, 

‘_J  J.  Allan  Beegle , Professor  of  Sociology  and  Am  nr  prlogy , ar.d  . F. 
Thaden,  Professor  Emeritus,  Michigan  State  University,  East  Lansing, 
Michigan.  (Institute  of  Community  Development  and  Services.) 
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U’  Kural  [•a:'!'.  f.-".pIovTnF'r.‘.  It.fc  dlfinition  of  farn  employrner.t 
f Afji'.cul -uro  at;d  the  Census  f Population, 

I’.  ' - ..  r i . , er.pl.  o, me is  deterra'.-. at  the  place  of 

:'e.  L :•  ■ - .a  p»-r.^  a:-e  counted  as  working  i.n  the  industry  fror.  v.'hich 

Tney  .-.a"  ' .--reaN-s^  i:'.c-.’ne.  '/h.en  using  Census  of  Agriculture  data, 

per;-  .an-  . ‘ei  ■.  * r.e  basis  f any  place  they  work.  Those  with 

*w  J •.  '.tV  d uhli-  unted.  The  definition  of  rural-farr.  employment 
.■n  • . e used  i'  thi.  rep  rt  confor.ms  closely  with  that  used  by  the 

h ns..i  f popula'ion,  but  also  accounts  f.-.r  seasonal  labor  which  is  not 
ret*i-.' ' in  "hat  series. 

Pural- farm  labor  requirements,  per  acie,  were  developed  fro.m 
trends  in  t . tal  family  and  liired  labor  sh;  wn  in  the  Census  of  Agricul- 
ture, and  f !•.  m survey  data  of  operator,  fa.mily,  and  liired  labor  by  size 
and  tyre  of  far.m.-^  Labor  requirements,  per  acre,  were  developed  for  the 
farming  derations  exptected  to  prevail  in  the  future.  These  require- 
ment.s reflect  off-farm  w.  rk  and  were  developed  for  various  sizes  and 
types  of  far.ms.  The  i-esult  -was  a pure  farm  labor  requirement  which  in- 
cludes all  labor  necessary  to  meet  production  objectives  regardless  of 
the  source  of  labor. 

Total  labor  requirements  were  computed  on  an  .hourly  basis  for 
i.ired  and  total  labor  then  converted  to  man-years,  using  the  assumed 
hours  v.n.rked  per  year  in  the  Ad  Hoc  Water  Resources  Council  Staff  repcrtT 

(5)  Development  Potentials 

Land  treatment.  Irrigation,  drainage,  and  flood  prevention  are 
*;.e  .major  water  resource  development  activities  considered  by  the  USDA 
in  evaluating  measures  for  reducing  the  cost  of  producing  the  cost  of 


^ Farming  Ad.iustments  in  Lc-wer  Michigan,  unpublished  materials  from  a 
study  .made  by  the  Farm  Production  Economics  Division,  Economic  Research 
Ser'.'ice,  USDA,  I963. 


£.1  Op.  ci^,.  , National  Economic  Growth  Pi’ojection  1980,2000,2020,  July 
i9^3.  Appendix  Table  3- 
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producing  food  and  fiber  to  meet  projected  demands.  T.ne  firs’  step  in 
making  an  analysis  of  one  of  these  development  activities  is  a determi- 
nation of  the  physical  potential  for  development.  This  section  involves 
a description  of  the  procedures  used  in  determining  the  development  po- 
tential. Acreages  of  the  various  soil  groups  in  the  Basin  were  catego- 
rised as  to  their  potential  for  development  and  accessibility. 

(.a)  Irrigation  Irrigation  is  used  to  help  increase  yields, 
improve  ouality,  and  aid  in  plant  germination.  It  also  aids  in  control- 
ling wind  erosion,  preventing  frost  damage,  modifying  climate,  and  apply- 
ing fertiliser  and  pesticides. 

The  irrigation  season  usually  begins  in  late  April  or  early  May 
v;it;i  frost  control  for  strawberries  and  wind  erosion  control  on  organic 
soils  as  an  aid  to  germination.  In  total,  the  amounts  used  at  this  time 
are  relatively  minor.  Usage  continues  on  to  a peak  which  usually  occurs 
in  late  July  or  early  August.  Agricultural  irrigation  ends  early  in 
September,  although  some  irrigation  of  parks,  golf  courses,  etc.,  may 

continue  into  October.  j 

In  developing  the  physical  potential  for  irrigation,  Clil  data  i 

were  utilized  extensively.  The  CNI  categorized  soils  according  to  the  j 

primary  limiting  factors  needing  correction,  and  also  indicated  acreages  I 

within  the  particular  categories  which  had  been  treated.  Acreage  esti-  | 

mated  by  the  CNI  as  needing  artificial  drainage  were  used  in  calculating  j 

the  proDorticn  of  each  naturallv  wet  soil  that  was  adeauately  drained  1 

( 

through  artifical  means.  This  acreage  vjas  combined  with  tiie  acreage  of  i 

naturally  well-drained  soils  and  used  as  the  resource  base  .f  potentially  j 

irrigable  land.  The  acreage  of  soils  needing  drainage  c^uld  be  con- 

sidered  as  potentially  irrigatable,  but  they  would  have  to  be  drained  j 

first  and  the  cost  of  drainage  in  addition  tc  irrigation  costs  would  j 

raise  production  costs.  | 

The  acreage  potentially  available  for  irrigation  was  proper-  j 

tionately  reduced  to  account  for  acreage  reductions  devoted  to  non-  j 

agricultural  and  minor  crop  uses.  The  remaining  acreage  was  assumed  to  | 

have  no  limitations  which  would  restrict  the  availability  of  water  or  the  | 

ability  of  the  plants  to  use  it.  i 


Irrigatict.  ni.rr-.ajiy  takes  place  on  those  crops  with  a rela- 
tively high  return  so  the  cost  of  irrigation  can  be  covered.  Such  crops 
are  generally  grown  for  cash  sale  and  open-cultivated  in  rows.  There- 
f.  re,  the  row  crop  limitations  represent  the  real  restriction  on  the 
acreage  available  for  irrigation,  since  those  crops  with  the  greatest 
potential  for  irrigation  are  also  row  crops  and  subject  to  the  limita- 
tions placed  on  soil  uses.  The  acreage  available  for  row  crop  production 
is  ar.  '..mod  to  decline  less  rapidly  over  the  study  period  than  does  total 
c r. pland , due  to  improved  management  techniques  adopted  by  farm  operators. 

Agricultural  water  resources  developments  have  the  potential  of 
reducing  the  cost  of  production  to  society.  Costs  and  returns  to  irriga- 
tion were  analyzed  through  the  economic  budgeting  procedure  to  determine 
w:. ether  overall  costs  of  production  could  be  reduced  through  the  intro- 
duction of  agricultural  irrigation. 

Monthly  weather  data  for  the  36-year  period  from  1929  to  1964 
were  used  in  the  analysis.  These  data  are  averages  of  the  weather  pre- 
vailing across  a weather  district.  The  Statistical  Reporting  Service 
publishes  annual  average  crop  yields  for  Crop  Reporting  Districts  in  each 
state,  which  in  the  Midwest  closely  approximate  or  coincide  with  the 
weather  districts.  Coefficients  of  reduced  crop  production  per  unit  of 
m isture  deficiency  were  developed  from  regression  analysis  of  average 
crop  yields  and  certain  weather  variables  during  growing  season  months. 
These  coefficients  give  average  yield  reduction  associated  with  below- 
average  moisture  conditions.  The  reduction  is  also  the  yield  response 
that  can  be  expected  from  bringing  soil  moisture  up  to  normal  through 
supplemental  irrigation.  The  long-term  average  deficiency  and  the  quan- 
tity of  irrigation  water  necessary  to  remove  it  can  be  determined  from 
‘he  weather  data  available. 

Irrigation  may  pay  for  itself  over  one  growing  season  if  a farm 
-perator  has  access  to  it  in  times  of  extreme  drought.  However,  it  is 
quite  doubtful  that  investment  of  the  size  necessary  for  an  irrigation 
system  would  be  made  based  on  a once-in-10  to  15-years  change  of  such  a 
dr  ugr.t.  P'or  projective  purposes  it  was,  therefore,  assumed  that  if  the 
farm  operator  could  not  cover  the  costs  of  irrigation  under  average 
weather  conditions,  he  would  not  invest  in  irrigation. 
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Tlie  }6-year  average  ol'  the  .'noisture  deficiency  "'.:.'.Lie  ;a  cal- 
culated from  adjusted  weattier  data  v.’hich  reflec.-  v.'ater’-h  .Id  i r.g  capa"i*y 
- f a particular  soil  and  appropriate  root  z„ne  fc  r a particular  crop  v.u*;.- 
in  each  weather  district.  The  average  deficiency  is  mul’lp-led  hy  the 
relative  yield  reduction  from  a unit  of  deficiency  to  determine  the  per- 
centage increase  in  yield  in  future  years  attributable  to  removing  the 
average  deficiency  xvith  supplemental  irrigation. 

In  this  manner,  response  to  irrigation  vsls  determ.ir.ed  for  wheat, 
corn,  corn  silage,  soybeans,  dry  beans,  potatoes,  and  hay.  The  assu.med 
growing  season  for  use  in  determining  soil  moisture  deficiency  was  June, 
July,  August,  and  September  for  all  crops  except  wheat.  For  wheat  the 
previous  September  and  October  and  the  current  May  and  June  weather  fac- 
tors were  used  in  the  calculations. 

In  addition  to  the  yield  response  due  to  irrigation  alone,  an- 
other positive  response  was  added  for  the  assumed  yield  increase  associ- 
ated -with  the  improved  management  inputs.  By  removing  weather  as  an 
uncertainty  through  irrigation,  landowners  would  feel  more  assurance  of 
getting  economic  benefits  through  applying  these  inputs.  They  include 
greater  application  of  seed  in  closer  row  spacing,  increased  use  of  fer- 
tilizer, and  better  use  of  labor  and  equipment.  The  additicr.al  inputs 
enter  into  the  calculation  of  costs  associated  with  the  uncreated  3'ield 
levels  from  irrigation.  It  was  assumed  that  with  the  lower  levels  cf 
moisture  deficiency  the  likelihood  of  reduced  yields  would  be  of  less 
concern.  Therefore  more  of  the  management  inputs  would  be  directed  toward 
improving  the  yield  levels  in  nor.-irrigated  crops,  A I5  percent  quality 
increase  was  added  to  irrigated  potato  yield  coefficients  in  the  budget- 
ing model  to  account  for  the  larger  proportion  of  U.S.  ho.  1 potatoes 
through  controlled  moisture  conditions.  This  is  especially  im.pcrtant  in 
the  production  of  Russett  Burbank  variety  of  potatoes. 

Production  costs  for  irrigated  crops  include  the  annual  fixed 
costs  of  the  irrigation  system,  costs  of  applying  water,  and  costs  cf 
associated  management  inputs  outlined  above.  The  annual  fixed  cost  cf 
the  system  is  made  up  of  the  amortized  cost  of  the  pump  over  9 years  an.d 
the  amortized  cost  of  the  sprinkler  system  at  20  years  for  pipe  and  1C 
years  for  fittings  and  sprinklers  (Table  7.  page  Ll  1 and  Table  0,  page  . 
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Ip.  addition,  a mai «p.ance  char^je  of  3 percent  of  the  equipment's  ori- 
ginal cost  is  addl'd  per  year.  This  hypothetical  syste.Ti  is  designed  to 
irrigate  80  acres  with  2 inciies  of  water  in  two  weeks  or  less.  That  is, 
in  the  case  of  extreme  drought  conditions  when  no  rainfall  occurs  for 
many  weeks  at  a time,  this  system  will  supply  all  the  water  needed  by 

m.ost  crops  if  operated  around  the  clock.  For  cost  purposes,  total  fixed 

ciiarges  were  aver'aged  over  80  acres  to  put  them  on  an  acre  basis. 

Variable  costs  fluctuate  mainly  with  the  quani ity  of  water  ap- 
plied pe>.'  acre.  They  consist  of:  fuel  - 7-5  gal/hr  ® $0.20/gal  = 

$1.50  hr,;  attendance  - 1 man-hr  atteridance/20/hr's/of  system  operation 
S l,5S/man  hr.  = $0.08/system-hr ; labor  @ $1. 58/hr  (acre  charge  per  ir- 
rigation: 2 hrs,  - corn  and  corn  silage,  1.8  hrs.  - soybeans,  dry  beans 

and  potatoes,  and  1.6  hrs.  - wiieat  and  iiay).  The  per  acre  charges  for 

associated  m.anagement  were  also  added, 

Grv  ss  Has  i;. -wide  iri'igation  acreages,  under  the  assumed  condi- 
tions of  economic  effic'ency,  avera.'e  .m.  i;:ture  I.oss,  and  other  -weather 
relationships,  s'nould  c.  nsiciered  as  a:,  optimum.  However,  it  must  be 
;-emembered  tr.at  triese  acreages  -were  developed  in  ti.e  face  of  no  restric- 
*i  r.s  up-'!.  -water  availability  and,  as  such,  should  be  used  as  a guide  to 
t:.e  tjq-e  of  .s-._  ils  and  crcps  wtiich  show  a potential  for  irrigation.  To 
* -tal  will  be  added  the  irrigati  'n  requirements  for  minor  crops. 
Since  minor  crop  aceages  were  determined  separately  in  the  eco- 
r.  mic  base  study,  they  were  removed  frcm  the  land  base  used  for  general 
field  cr-p  prcd'uction  and  did  not  become  incorporated  in  the  economic 
budgeting  model.  However,  such  specialty  crops  as  tree-fruits,  small 
fruits,  and  vegetables  are  currently  irrigated  to  a much  larger  extent 
than  are  field  crops.  This  is  mainly  due  to  their  high  value  and  criti- 
cal need  for  water  at  certain  tim.es  of  the  growing  season.  Therefore, 
separate  estimates  of  irrigation  v;ater  needs  were  made  for  these  crops 
in  consultation  with  irrigation  specialists  at  the  Michigan  Agricultural 
Experi.ment  Station. 

(b)  Drainage  The  sam.e  general  proced-ure  used  in  developing 
the  economic  potential  for  irrigation  was  also  used  in  analyzing  and  pro- 
jecting drainage  potential  in  the  study  area.  A’/ailable  acreage  for 
drainage  and  the  additional  costs  were  inc  orporated  int_-  the  economic 

'O 


budgeting  model  along  with  the  costs  and  retu:’no  for  simil;  ;-  s-’-ils  not 
receiving  further  water  resource  development.  The  model  compared  the 
relative  i)rjfits  of  crops  from  soils  in  which  the  economic  benefits  of 
additional  potential  drainage  were  included  against  the  profits  from 
those  soils  with  no  further  drainage  potential.  Results  from  this  pro- 
cedure represent  the  least  costly  of  all  production  alternatives  in 
terns  of  crop  yields  on  both  drained  and  undrained  soils. 

In  developing  cost  data  for  the  analysis  of  drainage  potential, 
county  Agricultural  Stabilization  and  Conservation  Committee  records 
were  used.  These  data,  for  the  year  1965,  were  the  basis  for  ASC  cost- 
share  payments  to  farmers  for  installing  approved  drainage  facilities. 

They  reflect  the  current  cost  of  tile,  trenching,  and  materials  on  an 
area  basis  and  were  aggregated  in  developing  one  cost  figure  per  sub- 
area  for  each  soil  group. 

Drainage  specialists  in  the  SCS  provided  assistance  in  estimat- 
ing tile  and  open  ditch  needs  for  each  soil  with  a wetness  problem.  All 
estimated  needs  reflected  the  recommendations  for  tile  spacing,  blinding, 
and  surface  ditching.  Annual  average  cost  per  acre  for  an  adequate 
drainage  system  ranges  widely  (Table  9,  page  4^.  The  cost  spread  re- 
flects the  varied  drainage  requirements  of  the  different  soil  groups 
plus  the  subarea  cost  differential  for  trenching.  Large  differences 
in  trenc.hing  costs  reflect  varying  percentages  of  level  land  among  the 
different  subareas  and  the  degree  of  difficulty  (increased  by  stoniness 
and  uneven  terrain)  in  making  the  trenching  cuts.  The  cost  of  tile  in- 
stalled is  amortized  at  6 percent  for  30  years,  while  the  cost  of  open 
ditches  reflects  a 20-year  amortization,  also  at  6 percent. 

The  CNI  data  shows  a certain  acreage  of  wet  soils  in  the  Basin 
which  both  need  to  and  can  be  economically  drained  by  1975-  Other  areas 
with  excessive  wetness  were  considered  economically  infeasible  to  drain. 
They  will  likely  be  shifted  by  1975  into  a land  use  category  other  than 
cropland,  such  as  pasture,  forest,  or  "other."  The  difference  between 
total  acres  and  those  needing  treatment  is  considered  that  acreage  hav- 
ing had  treatment  applieci  and  not  in  need  of  additional  drainage. 

The  cropland  acreage  on  which  some  form  of  artificial  drainage 
was  recommended  was  reduced  proportionat.ely  to  account  for  nor.-agricultural 
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Reflects  land  smoothinr;  ar.d  leveling  primarily 


and  minor  crop  uses.  This  was  the  same  method  used  in  determining  po- 
tentially irrigable  cropland.  The  remaining  cropland  was  considered 
potentially  available  for  drainage. 

In  determining  the  potentially  drainable  cropland,  several 
assumptions  were  made:  (l)  all  such  land  is  considered  fully  available,  ! 

in  a purely  physical  sense,  for  drainage;  (2)  no  limitations  exist  to  ! 

prevent  achieving  the  full  physical  potential;  that  is,  channels  are 
assumed  capable  of  carrying  the  excess  volume  of  flow  brought  about  by  i 

additional  drainage,  and  outlets  are  assumed  to  exist  for  all  farms; 

(3)  where  these  assumptions  were  not  accurately  reflected  in  their  field 
application,  the  economic  potential  for  development  was  adjusted  accord- 
ingly. 

b.  Forestry  Studies  The  projection  of  the  timber  resource,  its 
harvest  and  resulting  employment,  are  derived  from  projections  for  all 
of  Michigan.  Inventory  and  growth  data  are  based  on  two  surveys  by  the 
United  States  Forest  Service,  one  in  1935  and  the  other  in  1955.  The 
forest  inventory  figures  were  updated  to  January  1963  from  base  data 
collected  betx;reen  1946  and  1949,  and  subsequent  estimates  of  timber  use 
cased  upon  biennial  timber  production  records. 

The  projection  of  timber  products  output  and  timber  cut  rests  upon 
information  from  periodic  studies  made  since  1935*  These  timber  cut 
figures  for  all  of  Michigan  were  adjusted,  using  trends  and  other  infor- 
mation from  the  Basin,  to  obtain  figures  for  1952  and  1962,  and  for  pro- 
jecting into  the  future.  The  estimates  of  the  future  timber  supplies 
have  been  made  in  the  light  of  forest  conditions  described  in  this  study, 
and  on  the  assumption  that  levels  of  timber  management  in  the  future  will 
be  roughly  similar  to  those  of  recent  years. 

c.  Nonagricultural  Studies  The  procedures  followed  in  projecting 
non-agricultural  economic  activity  differed  significantly  from  the  eco- 
nomic model  for  agriculture.-^  Population  estimates  were  derived  from 
Census  "Series  B"  projections  for  the  United  States.  The  rates  of 

A much  more  detailed  discussion  of  the  assumptions  and  procedures  used 
in  this  methodology  is  available  in  Appendix  0 - Economic  Base  Study  - 
Part  I,  Comprehensive  Water  Resources  Study.  Grand  River  Basin,  Michigan, 

January  Y)i(- . 
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increase  devtrU  f'ei  r ac;.  subarea  reflected  historical  growth  patterns 
tiiat  were  high.er  in  the  tiiree  Standard  Metropolitan  Statistical  Area 
subareas  tiian  in  t.'.e  nora  rural  subareas.  Estimates  of  the  number  of 
households  were  derived  from  population  projections  and  from  an  analysis 
of  t’r.e  rati,  of  dependent  population  to  productive  population.  These 
estimates  se-/ed  as  the  base  for  household  water  use,  a guide  to  demand 
for  cer+ain  products  or  sei’vices,  and  a check  against  projections  of  em- 
plo.vment. 

On  the  basis  of  estimated  population  totals  at  bi-decade  intervals 
■f  the  study  period,  em.ployment  figures  were  projected  for  those  sectors 

of  the  economy  closely  related  to  population  growth.  Employment  was  also  ^ 

pi’ojected  for  the  najor  industries  that  satisfy  economic  demands  outside  j 

the  Basin.  These  figures  were  coordinated  with  the  agricultural  and  ] 

forest-industry  employment  projections.  Internal  consistency  v;as  also 
maintained  through  checks  against  the  labor  force  and  its  components, 
employmet'it  and  unemployment,  and  against  labor  force  participation  rates 

by  age  groups  as  projected  for  each  of  the  .major  industries  in  each  sub-  j 

ai’ea. 

Prcjected  levels  of  economic  activity  in  key  water-using  industries  ^ 

within  the  Basin  were  derived  from,  estimated  rates  and  trends  of  na- 
tional growth,  then  adjusted  for  known  regional  divergencies.  Estim.ates 
of  industrial  water  needs  were  developed  from,  these  adjusted  projections 
and  from,  a recent  study  of  water  use  rates  of  similar  industries  in 
Chio."^ 

Estimates  of  the  land  requirements  for  the  expected  increase  in 
population,  expanded  corunercial  and  industrial  activity,  and  transporta- 
tion and  recreation  needs  were  derived  from  the  projected  econcm.ic  ac- 
tivity in  the  Basin.  These  land  T'equi rements  were  removed  from  the  agri-  ' 

cultural  resource  base. 

b.  FRESE'IT  AND  PROJECTED  MAJOR  LA.D  USE  PATTER.\'S 

As  the  economic  activity,  population  growth,  urbanization  and  ex- 
panded services  increase,  more  pressui-e  will  be  placed  on  the  agricul- 
tural and  forestry  resources.  Changes  in  the  use  of  these  land  resources 
will  occur. 

ij  Industrial  Water  Use  in  Ohio.  Ohio  Department  of  Natural  Resources,  J 

Division  of  Water,  Report  No.  8,  Ohio  Water  Plan  Inventory,  Dec.  I960  1 
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TABLE  10  - Distribution  of  Land  Usn  By  County  V - >5b 

Grand  River  Basi;.,  /L^-iJgan 


Countv 

C norland 

Forest 

Pasture 

Miscellar.ee ; 

^s~'  T-tal 

Alii  -an 

2,030 

490’'^ 

lcres> 

1 , 070 

3,910 

natuy 

102,620 

37,800 

25,070 

81,110 

246,600 

C aliioun 

750 

150 

140 

380 

1,420 

Clinton 

263,180 

32,700 

33,620 

37,370 

366,870 

Eaton 

187,490 

26,100 

23,470 

44,770 

281 ,830 

Gratiot 

91 .320 

20,400 

13,930 

13,130 

138,780 

Hillsdale 

2,160 

710 

520 

1 ,240 

4 ,630 

I ngham. 

194,650 

38,100 

35,980 

79,990 

348,720 

Ionia 

209,970 

44,200 

47,980 

66 , 140 

368,290 

Isabella 

160 

no 

40 

50 

360 

Jackson 

132,65c 

43,400 

26,210 

ll4 ,440 

316,700 

Kent 

252,120 

96,900 

20,870 

170,630 

540,520 

Livingston 

47,500 

16,100 

6,920 

9,190 

79,710 

Mecosta 

5,020 

6,000 

1,820 

2,460 

15,300 

Montcalm 

210,310 

70,800 

23,560 

26,970 

331 ,640 

Muskegon 

27,360 

19,850 

1 ,680 

28,330 

77,220 

•uewaygo 

8,110 

22,100 

2,890 

10,310 

43,410 

Ottav.'a 

106,870 

34,300 

12,180 

78,300 

231,650 

Shiawassee 

92,230 

23,500 

18,850 

16,300 

150,850 

Washtenaw 

3,500 

2,540 

850 

3,070 

9,960 

Total 

1.940.000 

- .^36  .,250 

296.900 

76^,250, 

3.558.400 

Adapted  from  inventory  of  soil  and  water  conservation  needs. 

Includes  urban  built-up,  v;ater  areas,  farmsteads,  idle  land  (net  idel 
cropland),  wildlife  areas  and  other  areas  not  classified  as  cropland,  pas- 
ture and  forest . 
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Expected  trends  in  major  land  use  reflect  definite  long-term  shifts  in 
the  acreage  of  cei-tain  uses.  Continuous  declines  are  projected  to  occur 
in  the  cropland  and  permanent  pasture  acreages  as  tiiese  uses  give  way 
primarily  to  urban  and  related  development  (Table  10,  page  -VS  and  Table 
11.  page  The  amount  of  land  needed  for  urban  buildup,  which  in- 

cludes acrear'e  for  recreation  and  transportation  facilities,  is  expected 
to  more  tiian  double  from  I960  to  2020. 

The  acreage  available  for  agricultural  use  will  decrease  during  the 
projection  period  although  the  total  tonnage  of  all  products  is  expected 
to  rise.  Adoption  of  recommended  production  practices,  crop  varieties, 
and  new  techniques  will  enable  farmers  to  increase  output  per  acre,  as 
they  have  in  the  pasi.  However,  this  will  not  be  sufficient  to  meet 
expanding  requirements  in  the  long  run  and  trie  current  relatively  large 
acreage  of  non-producing  cropland  will  be  called  into  prcduction  by  2020. 
The  aci’eage  of  water  areas  is  assumed  to  double  in  the  period  based  on 
the  projected  need  and  expected  progress  in  water  resource  development. 
The  acreages  in  miscellaneous  and  forest  land  uses  shov;  some  inter- 
related irregularities  during  this  time.  Between  I96O  and  2000,  some  of 
the  miscellaneous  acreage  is  expected  to  revert  to  forest  cover  and, 
therefore,  will  shift  in  land  use.  But  after  the  year  2000  the  demands 
upon  forest  land  for  non-forest  uses  will  reverse  this  trend;  miscel- 
laneous lands  will  then  increase  while  forest  lands  decrease. 

AORICULTURE  AID  RELATED  ECONOMIC  ACTIVITY 


The  future  agricultural  use  of  the  land  and  water  resources  in  the 
Orand  River  Basin  will  reflect  the  kinds  of  food  and  fiber  products 
that  consumers  demand  in  the  future.  Non-agricultural  uses  of  land,  such 
as  urban- related , recreation,  and  transportation  development,  will  have 
a bearing  on  land  available  for  agricultural  production. 

The  previous  section  on  land  use  patterns  presented  a brief  summary 
of  the  trends  associated  with  all  land  uses  in  the  Basin.  The  following, 
more  detailed  material  describes  the  present  and  projected  economic 
levels  for  the  crop  and  livestock  production  enterprises,  then  considers 
the  implications  regarding  farm  income,  population,  and  emplo^Tieni . 

a.  Present  and  Projected  Crop  ar.d  Livestock  Production  Basin  farm- 
ers serve  both  national  and  foreign  markets  and  must  compete  with  other 
basin  and  regions  in  the  production  of  agricultural  commodities.  The 
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TABLE  11  - Acreage  of  Major  Ixir.d  'Ise  For 
1958  And  Projection.  20 
Grand  River  Basin,  M cnigan 


Taiid  Use 

1958 

1980 

2000 

2020 

(1 ,000 

Acres ) 

Cropland 

1 ,340.0 

1 ,663.8 

1,763.2 

1 ,626.6 

Forest  Land 

536.2 

643 . 6 

735.5 

696.7 

Pasture 

296.9 

269.8 

244.  _ 

218.4 

Urban  Built-up 

279.7 

356.2  • 

454.9 

591.4 

Water  Areas  X' 

27.2 

36.3 

45.4 

54.5 

Other 

Miscellaneous 

478.4 

388.7 

315.2 

366.8 

Total 

3,558.4 

3,558.4 

.;,558.4 

3,558.4 

j_  It  was  ass'oned  tha"..  developments  to  meet  the  demands  for  water  ■ 

r-esource  needs  would  double  the  water  areas  by  2020.  1 


! 

extent  and  reliableness  of  their  productivity  wil]  contribute  acC'  rd-  | 

ingly  to  t!:e  agricultural  iand  base  of  the  liation.  i 

( 1 ) iMa.ior  Crop  Enterprise  Patterns 

Cropping  patterns  wevo  derived  tiiruugn  the  use  of  the 
economic  budgeting  model  which  simulates  the  actiorjs  of  farmers  in  the 
use  of  thei"  aand.  F,  r study  purposes  the  soutiiern  Michigan  subregion 

was  divided  into  five  subareas  mainly  on  the  basis  of  type  of  farming.  ^ 

Histoi-ic  production  trends  in  the  subareas  in  recent  decades  were  made  i 

a part  of  the  economic  budgeting  model  for  the  1980  projections  to  acc-  ; 

our.t  for  institutional  restraints  to  economic  efficiency.  A proportion  i 

cf  the  current  acreage  of  each  crop  in  a particular  subarea  was  required  i 

to  be  produced  in  that  subai-ea  to  represent  these  trends.  Feed  grain 

requirements  \-iere  linked  to  past  trends  in  livestock  production.—'  The 
minimum  ccst  efficiency  aspect  of  the  economic  budgeting  model  was  used 
to  distribute  remaining  requirements  to  the  subareas  in  the  I98O  pro- 
jection of  land  use.  For  subsequent  projection  years,  tiie  five  subareas 
were  allo^^J■ed  to  compete  with  each  other  on  a minimum-cost  efficiency 
basis.  Land  use  was  based  on  these  efficiency  criteria  and  reflects 
t:ie  ability  of  farmers  to  use  their  soils  to  compete  within  the  subregion. 

Basin  cropland  and  pasture  use  did  not  conform  closely 
with  the  general  pattern  of  use  in  the  State  in  1958  (Table  3.  page  " ' ) . 

The  Basin  contained  more  than  5^  percent  cropland  and  about  8 percent 
of  all  pasture  in  farms  compared  to  State-tJlde  percentages  of  nearly  29 
and  5 percent  respectively. 

The  agricultural  cropland  expected  to  be  used  was  divid- 
ed into  four  commodity  groupings  for  report  purposes  (Table  12,  page  • ■ 

The  food  crop  grouping  consists  of  the  four  cash  crops  --  wheat,  soybeans,  1 

dr-y  field  beans,  and  potatoes.  Components  of  the  feed  crop  grouping  are  '■ 

corn,  oats,  and  barley.  The  roughage  crop  grouping  includes  corn  silage, 
alfalfa  mixture,  other  hay,  and  cropland  pasture. 

Ainer.dix  0 - Economic  Base  Study,  Fart  iV,  Comprehensive  Water  Re- 
sources  Study,  Grand  River  Basin,  Kicnigan  ''anuary  '-i;  , Appendix 
lar, -e  . . 


51 


i 


The  fourth  grouping,  other  crops,  consists  f ninor  crops 
such  as  fruits,  vegetables,  minor  small  g’^iins,  hay  crops  out  for  seed, 
sugar  beets,  mint,  and  miscellaneous  crops.  Only  the  fruit,  vegetable, 
and  sugai‘  beet  crops  have  significant  acreages  in  production.  Estimates 
of  the  yearly  acreage  required  to  produced  the  needed  a.mounts  of  these 
t..ree  crops  for  the  Basin  were  derived  from  the  average  per-ur.it  yields 
and  the  subregional  supply  and  demand  for  these  crops.  The  expected 
acreage  of  small  fruits  was  considered  as  one  category  and  derived 
through  historical  relationships  vxith  the  projected  population  growth. 
T:.e  vegetable  and  sugar  beet  acreages  plus  the  remaining  minor  crops 
were  grouped  into  another  category.  A constant  acreage  was  reserved 
for  them  that  was  expected  to  supply  the  needs  for  the  projected  Basin 
population,  yet  still  allow  for  crop  substitution  adjust.ments  to  varying 
market  conditions  and  for  improved  crop  production. 

Idle  cropland  includes  land  vxhich  previously  was  cropped 
but  is  now  retired  from  production.  This  idle  land  is  considered  poten- 
tially available  for  cropland  in  one  of  the  commodity  groupings  because 
it  has  not  been  purposefully  changed  to  fulfill  oti;er  land  uses,  i.e., 
planted  forests,  seeded  pastures,  recreation  sites,  and  urban  build-up. 
.'Icr  has  it  been  allowed  to  accidentally  revert  by'  ecological  succession 
to  woodland  or  wild  pasture  land.  In  addition,  some  acreage  is  "summer 
fallowed"  or  planted  to  soil  conserving  crops,  all  of  vxhich  are  included 
in  the  idle  cropland  figure. 

iMajor  cropland  use  considers  all  potential  agricultural 
land  available  for  the  production  of  sizable  and  ec 'nomicaliy  signifi- 
cant crops.  This  includes  the  acreage  expected  to  be  planted  to  suci. 
crops  as  corn,  wheat,  cats,  barley,  alfalfa,  beans,  potatoes,  cucumbers, 
onions,  celery,  beets,  apples,  peaches,  pears,  cherries,  plums,  straw- 
ber.’des,  and  the  "cane"  fruits. 

The  p;\'jected  row  crop  acreage  is  included  as  part  cf 
ma^  r cr  piand  use.  These  row  crops  t nclude  all  the  above  listed  major 
cr.ps  ‘ ■ '-p*  ti.e  clcse-s 'Wn  grains, 
r.iv  r cr  ns  as  mint  and  carrots  are 


alfalfa,  and  orchard  crops.  Such 
also  row  crops. 
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Table  12  - Acreage  of  Haj.  r Cr;p  Usage  for  1','60  and  Projections  by  De.'ade  to  20^0 

brand  Hiver  Basir.,  Michigan 


Tlie  agficultural  acreage  availalle  f ;•  r.aj  r cr  pr&djc- 
t!  r;  exceeded  1.8  million  acres  in  1 /60 , once  tne  lar.:;  re-j..:  r’e i’  r 
urban  uses  and  minor  crops  was  removed  (Table  13,  lage  1^).  Acreages 
of  minor  oi'ops  were  considered  speai'ately. 

Cropland  acreage  availabe  for  the  product!  n of  major 
crop?  is  projected  to  decrease  steadily  over  the  study  period  reflecting 
the  incT'eased  removal  of  land  for  urban- related  and  .mine.*'  crop  uses, 

Sc.me  of  the  cono'erted  land  will  be  highly  productive  cropland,  but  much 
of  it  will  not  be  suited  for  continuously  grovjir.g  the  same  kind  of  crop. 
Improved  farming  and  resource  management  practices,  hewever,  will  help 
achieve  a greater  productivity  on  the  less  prosperous  acreage,  thus 
still  meeting  the  crop  needs. 

Frequent  cultivation  of  row  crops  tends  to  break  up  the 
soil  structure  which  encourages  soil  loss  through  both  wind  and  water 
erosion  on  certain  soils.  Consequently,  less  than  full  use  of  these 
soils  is  a recommended  practice  for  row  crop  production  and  these 
limitations  were  imposed  in  the  budgeting  model.  Over  time,  more  land 
is  projected  to  be  available  for  row  crops  as  recommended  m,ar.agem»er.t 
techniques  are  assumed  to  be  adopted.  The  availability  of  nearly  1 m.il- 
lion  acres  for  row  crop  production  in  I960  reflects  the  reccrenended 
.minimum  rotation,  consistent  with  management  practices  of  the  day,  whic;. 
would  hold  soil  loss  within  the  Soil  Conservation  Service  guidelines 
set  cut  in  the  Technical  Guide  for  1962.  Projected  increases  in  crop- 
land available  for  row  crop  production  are  based  on  the  assumed  adcpticr. 
by  1980  of  recommended  conservation  cropping  systems  set  out  in  the  Tech- 
nical Guide  of  196^.  Additional  improvements  in  manager.ent  of  five  per- 
cent were  assumed  for  2000  and  2020. 

Therefore,  acreage  available  for  rev?  crop  prcductior.  is 
projected  to  become  proportionately  larger  during  the  study  period, 
rising  from.  53.5  percent  of  the  m.ajor  cropland  acreage  in  l-^bO  to  ?6.2 
percent,  79.3  percent  and  82.7  percent,  respecti vely,  in  1-1^60,  21)00,  and 
2020.  Actual  useage  of  row  crop  acreage  v;as  307. IOC  acres,  acres, 

and  508,700  acres  in  those  time  periods,  however. 
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TAI-'Ii;  13  - Acrea^t;  of  Ci-opland  Available  for  Product  io:. 
cf  Majo;'  Crops  for  I36O,  at.d  Projections 
to  I98O,  2000  arid  2020  \J 
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Soil  Conservation  Service  Guidlines 


The  acreage  of  idle  cropland  is  predicted  t reac:.  a 
I’-axiriun  iti  I98O  due  to  several  factors,  the  nore  important  of  vj;.ic;.  1:.- 
clude  the  introduction  of  greater  efficiency  in  producticr.  ,f  crops  and 
livestock,  large  increases  in  per  acre  yields,  and  absolute  decreases  in 
s.  jf  the  food  and  fiber  needs  from  those  in  I96O.  After  1980,  the 
pL-!-cet.t  age  of  idle  acreage  declines  continuously  in  each  decade-  to  1020. 
The  ur.used  cropland  is  generally  less  productive  and  consists  mainly  of 
soil  in  associations  5 and  6.  Jn  some  instances,  these  soils  are  better 
suited  t.  t i.e  moj'e  extensive  uses,  such  as  recreation,  forest  -r  permar- 
ent  pasture. 


The  ability  to  produce  feed  grains  and  roughages  has  a 
major  influer.ee  on  the  location  of  livestock  production.  Li  vest  ,ck  pr.- 
duction,  hov.'ever , do  not  ciiange  greatly  from  current  preport icnate  snares. 
i;\  jected  trerds  for  the  60-year  study  period  are  for  increased  shares 
of  all  livesLvck  products  except  beef  and  veal.  Changes  in  si.ares  sf 
turkey,  pork,  and  egg  production  are  negligible. 

Current  prcduction  of  beef  and  veal  is  cne-ouarter  . f * ;.e 
subregion's  production,  while  lamb  and  m;utton  production  equals  nearly 
J3  percer.t  (Table  11- , page  ^) . Basin  farmers  produce  mere  tur.-:ey  than 
the  remainder  of  the  subregion.  Shares  of  milk  and  egg  production  b'th 
currer.tly  exceed  one-quarter  of  the  subregion's  production.  F.-rk  pr..- 
duction  is  more  than  one-third,  and  chickens  are  35  percer.t  :f  one  total 
subregional  production  of  these  products. 

Total  tonnage  of  all  livestock  products  produced  in  the 
Basin  is  projected  to  increase  by  127  percent  between  19^0  and  202T. 
ureatest  increases  in.  particular  commodities  come  in  turkey,  beef,  veal, 
pork,  and  milk  production.  The  smallest  increase  occurs  in  chicken  pro- 
duction. Egg  production,  and  the  production  of  lamb  and  .mutton,  increase- 
es  by  about  four-fifths  over  the  60-year  period.  Decreased  tonnages  .f 
’ert.ain  product  groups--eggs  , chickens,  lamb,  and  mutton — betwee’’.  h 
and  i-eflect  trends  in  declining  per  capita  consumption  of  these  items, 
al.-'.ng  v/ith  a smaller  subregional  allocation  of  national  demand. 
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Em;' : Pi’o  jtjcted  chat.gu:;  in  producli.'.  _evois  , increased  size 

ai;d  specialization  of  commercial  farms,  and  the  adoptiot.  f r.ev;  labor- 
saving  technologies  all  !.ave  important  impacts  on  tiie  rural-farm  popu- 
lati  ar'.d  laboi'  force  of  the  future. 

( 1 ) Farm  Income 

Farm  income  by  source  of  sales,  the  quantities  produced 
and  sold  under  the  stated  assumptioris , and  trie  prices  used  to  cal- 
culate sales  values  ai'e  set  forth  in  Table  15  (page  for  the  I96O 
projections  of  futui'e  sales  propoi'tions . FarTri  income  sources  are  the 
-ame  in  1760  as  in  I960,  due  to  the  restriction  placed  on  the  eccncmic 
budgeting  model  i-equiring  a share  of  all  crops  to  be  produced  in  the 
same  areas  they  occupied  during  1959- 

Income  from  all  farm  product  sales  in  the  study  area  has 
increased  steadily  over-  the  past  years,  and  is  projected  to  continue 
into  the  future  with  an  exception  of  the  year  I78O  (Table  I6 , page  60) . 
Ihe  sligrit  increase  in  1980  farm  income  will  result  from  the  ccmbi- 
raticn  'f  crops  gi’orvn  in  the  Basin  in  1980  and  the  change  in  prices 
from  1969..  The  1980  allocation  of  crops  is  based  on  a partial  restric- 
tion of  efficiency  through  the  incorporation  of  past  trends  into  the 
ec-  n mic  b'idgeting  model.  For  later  years,  the  distribution  results 
frr.  an  unrestricted  efficiency  allocation.  The  result  is  a different 
allocation  of  crops  and  acreages  which,  in  turn,  greatly  affects  the 
income  from  crop  sales.  The  total  value  of  farm  pnxlucts  sold  is  pro- 
jected to  more  than  double  from  1964  to  2020,  when  trie  total  reaci.es 
3'..''  million  dollars. 

Sales  of  livestock  and  livestock  products  is  rr.jected 
+ ^ steadily  increase  during  the  study  period.  Tiiis  will  result  in  a 
steady  upward  trend  in  income  from  tiiis  source.  Livestock  sales  n- 
sistently  compi-ise  the  greater  pe rce?'.t age  .f  all  farm  p;n<iuct  sales. 

Ti.e  pn  p.rtion  of  total  farm  income  '■  ‘.ained  from  livest  ock  ar.d  li ve- 
st ck  products  is  projected  ‘o  rise  fr  m 58  percent  in  1'^-  t a 
cf  about  66  percent  by  luBO,  due  to  ti.e  decline  ii.  crop'  rales  expiaii.ed 
above.  Iri  ,'OTti  livestock  sales  a'-e  expected  tc  c.  mprise  ab.ut  tl 
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percent  of  all  farm  product  sales. 

TABLE  16  - Farm  Income  Derived  from  Sales  of  Commodities — Crops, 

Livestock  and  Livestock  Products,  and  Ail  Farm  Products — 
for  195^.  1959,  1964  and  Projections  to  2020  _l/ 

Grand  River  Basin,  Michigan 


Year 

All  Crops 

Livestock  and 
Livestock  Products 

All  Farm 
Products 

1 'Sh 

43,131.4 

(1,000  dollars) 
58,395.2 

101 , 526 . 6 

1959 

44 , 144 . 7 

85,331.8 

129.476.5 

1 )r4 

67 ,206.8 

83,987.8 

151.194.6 

1980 

52,625.9 

104,303.2 

156.929.1 

2000 

81,764.8 

156,957.8 

238,722.6 

2020 

117, 786, 2 

138,733.8 

306,520.2 

_!_/  Data  for  1954,  1959.  and  1964,  U.S.  Census  of  A^ricultui'e , corrected 
to  a hydrologic  basis. 


(2)  Rural  Farm  Population 

Rural  farm  population  was  projected  to  decrease  by  about 
62  percent  between  I960  and  2020  (Table  17,  page  6I).  The  great  rates 
decrease  were  expected  to  come  in  the  earlier  decades  since  both 
farm  numbers  and  average  size  of  farm  family  are  decreasing.  Rates  cf 
decrease  after  2000,  when  average  family  size  is  assumed  to  stabilize, 
becom.e  about  13.9  percent,  per  decade  (up  to  2020),  compared  to  rates 
cf  11  to  26  percent  for  earlier  periods  (1960-2000). 

Farms  averaged  132  acres  in  I960  and  are  projected  to 
average  more  than  200  acres  per  farm  by  2020.  The  average  farm  size 
is  somewhat  smaller  than  in  most  other  nearby  states,  due  to  the  large 
number  of  small  holdings  which,  for  definitional  reasons,  are  classi- 
fied as  farm.s  but  produce  only  limited  amounts  of  farm  products.  For 
instance,  the  1959  Census  of  Agriculture  indicates  that  average  farm 
size  i r.  Illinois  and  Indiana  was  I96  acres  and  145  acres  respecti veE/. 
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TABLE  17  - Hui'al-Tarin  I upula' ion , All  Farn  Land,  lumbers  of  FarT.;:, 
arid  Average  Fam  F-xinily  Size-  for  I96O,  and  Fivjectiono 
to 

0!'and  River  Basin,  Michigan 


Year 

h tal  Basin 
Fa  I’m  Land  1 

Lumbers 

of 

Farms 

Average 

Farm 

Size 

Average 

Farm 

Family 

Size 

Rural- 
f arm 

Po:,ulation 

rtCi'WSy 

(1,000' 

(,Ac!‘es> 

( Lumbers ' 

1,000  people; 

1060 

3,:" 'll.  6 

24.7 

132 

4.19 

103.5 

1 i-^O 

2,922.7 

19.8 

148 

3.87 

76.6 

1030 

2.593.7 

16.3 

159 

3,80 

61.9 

1990 

2,545.8 

14.7 

173 

3.70 

54.4 

2000 

2,497.9 

13.4 

136 

3.60 

48.2 

2010 

2, ^42. 4 

12.1 

202 

3.60 

43,6 

2020 

2,386.9 

11,0 

217 

3.60 

39.6 

-udes  cropland. 

pasture , 

forest  and  others. 

Basin  farn  numbers  are  expected  to  decrease  by  slightly 
n.re  than  55  percent  over  the  60-year  period.  The  decreases  are  ex- 
pected to  be  in  tiie  medi'om  size  farms,  as  these  farms  are  consolidated 
into  larger,  r.ore  efficient  units.  Far.ms  in  the  larger  size  classes  of 
r;  re  than  180  acres,  are  expected  to  increase  in  number. 

'3)  Rural  Farm  Employment 

A downward  trend  in  the  farm  employment  percentage,  which 
is  reflected  as  a percent  of  total  emplo^Tnent , has  occurred  between  1940 
and  i960,  T-wc  factors  are  responsible  for  tliis  trend:  (l)  the  size  of 

t';.e  total  labor  force  is  increasing;  (2)  the  absolute  size  of  farm 
labor  numbers  is  decreasing.  These  interconnected  and  interrelated 
trends  are  projected  to  continue. 

Projected  total  rural-farm  labor  requirements  are  pro- 
jected to  decrease  by  about  17  percent  from  I96O  to  2020  (Table  18, 
page  ^).  Over  the  same  period  the  hired  labor  component  also  de- 
creases, reflecting  increased  use  of  mechanization  in  grotving,  harvest- 
ing, and  various  specialized  crop  pr'^duction  techniques. 

The  average  time  worked  per  year  for  farm  labor  is  expected 
to  decline  by  r.early  33*5  percent  from  I96O  to  2020.  Agricultural 
workers  were  assumed  to  have  a work  year  approaching  that  of  the  private 
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TAi-LE  l8  - Rural-farm  Employment  and  Average  WorK  Year 
for  i960,  and  Projections  to  2020 

Grand  River  Basin,  Michigan 


Time 

Worked 

Rural-farm  Labor 
P^Quirements 

Agricultural 

Yeai- 

Per  Year  1,' 

Hi  red 

Total 

Workers  2, 

’ hours 

100  man 

years ; 

i960 

2,300 

__ 

140.2 

150,2 

1970 

2,212 

13.5 

137.4 

147,4 

1980 

2,125 

13.3 

134.7 

144.7 

1990 

2,062 

11.8 

( — 1 

144,1 

2000 

2,000 

10.  h 

133.6 

143.6 

2010 

1,950 

10.1 

124,8 

134.6 

2020 

1.900 

9.9 

116.0 

126.0 

‘'iational  Economic  Growth  Projections.  U.S.  Department  of  Commerce, 
Office  of  Business  Economics,  Regional  Economics  Division,  1968,  with 
i nterpolations  for  intervening  decades. 

__/  The  difference  of  approximately  1,000  between  tota]  agricultural 
workers  and  rural-farm  labor  requirements  represents  professional  and 
service  emplo^'ment  oriented  to  the  agricultural  sector. 
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tiocif.-im  sectoi'  . f the  ec-.. noray  by  about  20j0.  However,  the  private  nor.- 
I'arra  sector  work  year  avei-age  was  only  ?,000  hours  in  1>60,  some  300 
.hours  less  th.ati  t.he  agricultiiral  work  yea2\ 

Off-faiin  w rk  is  likeiy  to  decrease  somev/hat  as  larger, 
more  specialized  farms  provide  more  opportunity  for  fu]]-tirae  work, 
i art-time  faming  may  continue  to  be  prevalent  in  the  future  but  to  a 
lesse:-  degree.  In  this  case,  t!ie  projected  rural-farm  population  might 
be  underestimateci . 

. FORESTRY  RESOURCES  Ak'D  iiEUTED  ECONOMIC  ACTIVITY 

Forested  lar.ds  are  principally  located  in  the  northern  and  western 
parts  of  fne  Basin.  They  mainly  consist  of  hardwoods,  pi’inarily  oaks 
and  maples, 

Ti'.e  forest  industries  make  important  contributions  to  the  total 
Sasin  eccnomy.  The  opportunity  exists  for  the  forested  areas  to  be  in- 
strimerital  in  meeting  the  future  demands  for  more  timber  products  and 
r-ecreaticnal  areas.  Improved  management  through  proper  land  use  and 
treatment  will  help  the  owners  of  the  forested  lands  meet  the  future 
total  land  use  needs  of  the  people  and  the  industry. 

a.  Extent  and  Hature  of  tr.e  Resources  Over  ^^6,000  acres  in  the 
uasir.  are  in  f:rested  land.  There  is  nearly  a half  billion  cubic  feet 
:f  merchantable  wood  in  growing  stock.  The  quality  of  this  timber  is 
expected  to  determine  the  ultimate  market  values  of  future  tree  crops. 

( l)  Forested  Land 

Of  the  3-5  .million  aci-es  of  land  in  the  Basin,  approxi- 
mately 15  percent  is  forested  land  of  which  9^  percent  is  privately 
owned  (Table  19,  page  6U).  More  than  99  percent  of  it,  nearly  532 , 000 
acres,  is  classed  as  commercial  forest  land — that  is,  land  suitable 
and  available  for  groxwing  continuous  crops  of  sawlogs  or  other  indus- 
trial forest  products.  Included  in  the  acreage  of  forested  lands  are 
those  many  smaller  areas  of  only  a few  acres  generally  referred  to  as 
wc -dlar.ds.  They  may  be  associated  with  farms,  such  as  far.m  wood  lots; 
with  cities  and  towns,  sucti  as  in  parks  at.d  recreation  areas;  or  with 
recent  suburban  developments,  particularly  those  remnants  of  the  for- 
ested areas  which  are  left  following  the  conversion  of  most  of  the  wood- 
land into  heme  sites.  These  small  woodlands  occur  on  sites  that  vary 


fri'm  rich  loamy  soils  of  high  agricultural  productivity  t'  very  p:j  r , 
sar.dy  soils  iiavitig  considerably  less  agricultural  potentiai, 

TAIilli  19  - Area  of  Forest  Land  by  Ovjnei-ship,  Janua;':,’'  1, 

Grand  River  Basin,  Michigan 


T , i.a  1 Commerical  Forest  Land 


Forest  Land  Noncommercial  Total  ! National  Forest 

Otiier  Public!  Private 

! 1 ,000  acres) 

536.2  U.5  531.'?’  : 0.4 

34.5  : 496 . 6 

Source:  Adapted  from  "Timber  Resources  in  Michigan's  Grand  River  Basin", 

Forest  Service,  USDA,  June  I966. 

Approximately  4,500  acres  in  the  Basin  are  classed  as  r.or.- 
comm.ei'cial  forest  land.  This  includes  forested  land  that  is  either 
ur.suited  for  timber  growth  because  of  low  productivity  or  legally  re- 
served for  recreation  and  other  non-timber  uses.  Som.e  of  tnis  noncom- 
mercial forest  acreage  includes  small  woodlands. 

(2)  Timber  Inventory 

The  amount  of  merchantable  wood  in  growing  stock  trees 
totals  about  471  million  cubic  feet  (Table  20,  page  ^) . The  growing 
stuck  volum.e  averages  885  cubic  feet  of  wood  per  acre  of  trees.  This 
wood  represents  both  the  base  for  future  growth  and  a reservoir  of 
standing  logs  from  which  industries  m.ay  draw  to  fill  their  needs.  Al- 
most all  growing  stock  is  hardwood,  and  over  half  is  in  sawtimber-sised 
trees  --  trees  over  11  inches  in  diam.eter  at  breast  height,  and  suffic- 
iently straight  and  sound  to  contain  at  least  one  12-foct  sawlcg. 
Pcletimbei'-sized  trees,  by  contrast,  are  5*0  4o  8.9  inches  in  diameter 
at  breast  height  for  softwood,  and  5-0  to  10.9  inches  (DBH)  for  i.ard- 
w oods . 

Hardwoods  comprise  nearly  all  of  the  sawtimber  volume, 
approximately  1.42  billion  board  feet  as  measured  by  tiie  International 
1-inch  rule.  Eighty-five  percent  of  this  volume  is  found  in  sawtimber 
stands . 

Growing  stock  volume  is  measured  in  cubic  feet,  wi.ile 
..'awtimber  volume  is  c mmonly  measured  in  board  feet.  A board  foot  unit 
equals  l/12th  of  a cubic  foot  and  represents  wood  cut  1 inch  thick,  by 
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inchies  wide,  and  "d  inches  long,  drowing  stock  volume  considers 
the  total  amcu.nt  of  sound  wood  in  the  trunks  of  trees  5 inches  or  mere 
in  diameter  at  breast  iieight.  Sawtimber  volume  includes  the  am  runt  of 
wood  in  a 12-foot  or  longer  sawlog  obtainable  fre.m  hardwood  trees  with 
l!-i nor.  or  more  diameters  and  from  softwood  trees  with  5~ir.ch  or  more 
diameters.  F.-r  a rough  conversion  factor,  there  are  approximately  five 
board  feet  in  one  cubic  foot;  however,  this  is  a variable  r-atio. 

Of  the  total  sawtimber  volume,  29  percent  is  select  white 
and  red  oak,  and  10  percenu  hard  maple  (Figure  3.  page  £2-''  -about  3 
percetit  is  softwood  sawtimber  volume  — largely  pine.  The  52  percent 
of  otl'.er  hardwoods  includes  beech,  the  elms,  and  soft  maples. 

Figure  (page  r' ?)  sho’ws  the  acreage  of  commercial  forest 
land  by  stand-sise  classes.  Sawtimber  stands  occur  on  40  percent  of 
this  forested  land. 

( 3 ) Timber  Quality 

Figures  on  timber  resource  volume  alone  are  not  enough  to 
adequately  appraise  the  available  timber  supply.  Consideration  of 
timber  ouality  is  also  very  im.portant  in  determining  the  competitive 
strength  of  the  timber  industries. 

Loggrades  are  an  indication  of  the  relative  quality  of 
z:.e  sawtimber  material;  the  lowest  grade  number  has  the  highest  saw- 
timber  value.  A Forest  Survey  of  tils  area  compiled  in  1963  indicated 
12  percent  of  the  sawtimber  volume  to  be  Trade  1 logs,  29  percent  to 
be  Trade  2 logs,  and  59  percent  to  be  Trade  3 logs  or  tie  and  timber 
materials  (Table  21,  page68_).  T-iirty- sever,  percent  of  the  select 
white  and  red  oak  sawtimber  volume  -was  in  Grades  I and  2. 

Timber  size  is  a very  significan  factor  i'.  determining  log 
grade.  Few  trees  less  than  15  inches  in  diameter  a breast  height  cer- 
tain Grade  1 or  2 logs.  In  the  Basin,  43  percent  of  the  sawtimber  vol- 
ume was  in  trees  less  than  15  inches  in  diameter  (Table  22,  page  69  ) . 
Only  26  percent  of  the  sawtimber  volume  of  hardwoods  was  in  trees  19 
inches  in  diameter  or  larger.  Fifty-one  percent  of  the  sawti.mber  vcl- 
um.e  classified  as  select  white  and  red  oaks  was  in  trees  less  than  15 
inches  in  diameter,  while  37  percent  of  the  hard  maple  sawtimber  volume 


Oti.er 
Pir.e  ^ 

Cott  - r.v;i  od  i-  j 

As;. -clack  ci.e 


Figur-c  3 - Distribution  - f Sav;timber  Volume  by 
Species  or  Species  ui’oup,  1963 
Grand  River  i'asin,  Michigan 


Stand-sice  .Classes , , 1963. 
irand  River  Easin,  Michigar. 


Ariapt.yi  fi-'m  "Tiribor  hesourcea  hi  M i chi  trat, ' l;  J;-and  Hiver  BaGin,"  Forest  Serv'ice,  'JSLA , 'u'le 


L«f.  'lijii  Diamt'tfir  Clasr.os,  Janu'dry 
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J_/'  iiar-dvrood  dianeters  frarn  11.0  to  15-0  and  ooftwood  diametei-s  from  -'.0  i..  13. 0 inches  at  breast  hei.jht, 
.jource:  Adapted  from  "Timber  Resources  in  Miciiigan's  brand  River  basin,"  Forest  Service,  U3DA , .'ur.e  1 '6c. 


TABLE  - i'et  Annual  Growth  of  Growing  Stock  and  Sawtintur 
on  Commercial  Forest  Land  by  Species.  19^1 
Grand  River  Basin,  Michigan 


Spec ies 

Growing  Stock 

Sav/timber 

Hardwoods ; 

Select  iwhite  and  red  oaks 

iiickory 
Yelloiv’  birch 
Hard  maple 

Ash  and  black  cherry 
Cottonwood  and  aspen 

ether  hardwoods 

(1000  cubic  ft.) 

^.065 

228 

58 

1.219 

806 

648 

6.548 

(1000  board  ft.) 

13,669 

555 

62 

5.052 

2.009 

658 

24,735 

Subtotal 

13,592 

47 , 140 

Softwoods : 

Pine 

356 

1,524 

Spruce  and  balsam  fir 

7 

4 

Other  softwoods 

201 

: "'2 

Subtotal 

5'- 4 

2,100 

TOTAL 

14 . 156 

40 , 240 

Source:  Adapted  form  "Timber 

Resources  in  Michigan's 

Grand  River  Basin", 

Forest  Service,  USDA,  June  1966, 
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was  in  trees  less  than  15  inches  in  diameter. 

b.  Present  a:id  Pro.iected  Growth.  Cut,  and  Inventory  The  Grand 
River  Basin  is  an  area  of  predominantly  fertile  soils  and  a long-grow- 
ing season  (for  a northern  state),  and  it  can  produce  high  quality  trees. 

( 1 ) Present  Timber  Growth  and  Cut 

Net  timber  growth  provides  a rough  indication  of  the  a- 
mour.t  f timber  which  may  be  cut.  It  is  used  along  with  other  indices 
tc  calculate  the  allowable  yearly  cut  with  sustained  yield  management  as 
the  objective. 

The  net  annual  growth  of  all  growing  stock  is  estimated  to 
be  14.2  million  cubic  feet.  This  represents  3 percent  of  the  total  grow- 
ing stock  volume  (Table  20,  page  kk,  and  Table  23,  page  20.)-  annual 

growth  of  sa\^timber  for  the  Basin  in  1962  was  estimated  tc  be  49.2  mil- 
lion board  feet,  or  nearly  4 percent  of  the  total  sawtimber  volume.  Se- 
lect white  and  red  oaks  lead  in  growth  with  hard  maple  ranking  second. 

The  net  annual  growth  per  acre  averages  2?  cubic  feet  of 
growing  stock  which  includes  1?  cubic  feet  of  sawtimber.  The  state  aver- 
age in  1965  was  30* 7 cubic  feet.  This  relatively  low  current  growth  re- 
flects, in  part,  a limited  stocking  resulting  from  past  cutting,  grazing, 
fire,  and  tree  mortality.  In  I965  mortality  was  equal  to  approximately 
31  percent  of  the  gross  growth  of  growing  stock  in  Michigan.  The  prin- 
cipal cause  of  mortality  in  the  Basin  is  Dutch  Elm  disease.  A large  a- 
mcur.t  of  growing  space  is  now  occupied  by  brush  or  undersirable  tree 
species  that  restrict  growth  of  desirable  trees.  Many  stands  are  too 
young  to  include  sawtimber  trees,  and  some  are  on  relatively  poor  sites. 
There  are,  however,  areas  of  young  forests  on  the  threshold  of  entering 
the  sawtimber-sized  class.  As  these  stands  mature,  sawtimber  growth  may 
be  expected  to  increase. 

The  amount  of  timber  cut  from  the  total  growing  stock  in 
the  Grand  River  Basin  in  1962  amounted  to  5,6  million  cubic  feet.  (Table 
24,  page  21)-  The  volume  of  sawtimber  cut  that  year  was  approximately 
16.3  million  board  feet  _ International  -j-inch  role,  as  compared  to  an 
annual  growd:,h  of  49.2  million  board  feet  , (Table  25,  page  22),  Select 
white  and  red  oaks  and  hard  maple  v;ere  the  most  heavily  cut  species, 
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Source;  Adapted  from  "Timber  Resources  in  Michigan's  Grand  River  Basin,"  Foi'esl  Service,  USDA,  June  1966. 
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Sixly-:3ix  percent  of  the  hardwood  sawtimber  growth  and 
eigh.ty-six  ;-ercent  of  the  softwood  sawtimber  growth  are  rot  cut.  This 
excess  of  growth  over  cut  is  partly  the  result  of  improved  fire  protec- 
tion it.  recent  decades,  an  extensive  tree  planting  program,  and  recent 
reductions  in  timber  harvesting.  This  current  situation  does  not,  how- 
ever, represent  an  immediate  opportunity  for  a general  increase  in  cut- 
ting. or  wth  is  now  occuring  mainly  in  smaller  trees;  the  larger  trees, 
soug!,'.  by  industry,  are  becoming  more  difficult  to  locate.  About  5^ 
percent  of  the  current  hardwood  sawtimber  growth  is  concentrated  among 
less  desirable  species  (Table  23).  The  sawtimber  cut  from  these  species 
makes  up  only  hO  percent  of  the  actual  cut  (Table  26,  page  • The 
less  desirable  species  and  cull  trees  not  being  cut  are  occupying  or 
encroacr.ing  on  sites  suitable  for  preferred  hardwoods. 

(2)  Trend  in  Cut,  Growth,  and  Inventory 

Net  annual  grov;th  of  all  species  is  expected  to  increase 
from  id.!  million  cubic  feet  in  1962  to  about  million  cubic  feet 

by  2020  (Table  2d,  page  and  Table  25,  page  £2).  Similarly,  the  net 
annual  grow'th  of  sawtimber  of  all  species  is  expected  to  increase  from 
-9.-'  million  board  feet  in  1962  to  8d,2  million  board  feet  in  the  year 
2020.  More  than  nine-tenths  of  the  sawtimber  produced  until  2020  will 
be  hardwood  species. 

The  annual  timber  cut  of  all  species  in  the  Grand  River 
Basin  showed  a decline  from  1952  to  1962  in  both  cubic  feet  and  board 
feet  volumes.  Projections  indicate  that  this  trend  will  reverse.  The 
total  projected  cut  of  all  species  will  be  approximately  12.8  million 
cubic  feet  by  the  year  2020.  This  is  a much  larger  rate  of  increase 
than  of  grow'th.  By  2020,  cut  is  expected  to  be  about  four-fifths  of  the 
growth  of  all  growing  stock. 

Similarly,  the  sawtimber  cut  from  all  species,  'which  de- 
clined between  1952  and  1962,  is  expected  to  increase.  This  cut  is  ex- 
pected to  rise  from  about  16,3  million  beard  feet  in  1962  to  about  38 
million  board  feet  by  the  year  2020.  Since  t;.e  cut  in  2020  is  only  d5 
percent  of  the  growth  of  all  species,  additional  large  cuts  of  sa'wtimber 
•will  be  desirable  thereafter  as  timber-size,  quality,  and  the  market  sit- 
uation -warrant  expansion. 


75 


Since  cut  is  less  than  growth,  both  grov/irig  st  '•/.  ar.u 
sawtimber  inventories  should  rise.  The  invent.'  ries  found  in  \ sr.nuld 
double  by  the  year  2020,  After  the  year  2000  the  rate  of  increase  -f 
inventory  diminishes  as  cut  draws  closer  to  growth, 

c.  Present  and  Pro.iected  Use  of  the  Resource  Use  of  the  resource 
wilJ  be  considered  in  terms  of  timber  products  output  from  a Basin-v.'ide 
viewpoint  and  will  include  these  output  factors:  type,  vol’ume , and  value. 
All  of  them  are  tied  in  with  the  future  use  of  the  forested  lands, 

( 1)  Type  and  Volume  of  Output 

In  recent  years,  the  output  of  saw  logs  and  veneer  logs 
made  up  the  greater  part  of  the  timber  products  of  the  Basin,  with  min  .r 
industrial  products,  pulpivood , and  fuelwood  being  of  lesser  importance. 
Between  1952  and  1962,  the  output  of  saw  logs,  veneer  logs,  and  minor 
industrial  products  decreased  nearly  one-third,  due  in  part  to  the  inade- 
quate supply  of  large,  high  quality  saivtimber  and  partly  to  increased 
competition  from  other  areas  (Table  27,  page  ?8).  The  output  of  round 
pulpwood  is  expected  to  increase  from  8,000  cords  in  1962  to  about  26,000 
cords  in  the  year  2020.  Fuelwood  output  is  expected  to  continue  t;  de- 
cline from  about  42,000  cords  of  roundwood  in  1962  to  15,000  cords  in 
the  year  2020,  The  1952  to  1962  decline  in  the  output  of  sa-w  logs,  ven- 
eer logs,  and  minor  industrial  products  is  expected  to  be  reversed,  with 
output  to  increase  from  3-5  million  cubic  feet  in  1962  to  9*6  miiilicn 
cubic  feet  by  the  year  2020, 

(2)  Value  of  Output 

The  stumpage  value  of  the  standing  timber  fr^r.  which  the 
1962  forest  products  were  cut  was  about  $340,000,  The  value  added  after 
harvesting  the  rough,  round  forest  products  was  $1,462,000  at  Icoal 
points  of  delivery.  This  represents  wages  and  profits  to  fnrest  and 
woodland  owners  and  to  those  people  engaged  in  harvesting  and  deliver- 
ing these  products.  This  is  only  a portion  of  the  total  value  addeu 
of  forest  products  in  the  Basin,  The  other  added  values  in  fores* -ba.  ■ru 
economic  activities  such  as  primary  manufacturing,  secondary  m.ar.ufact 
ing,  construction,  transportation,  and  marketing  are  found  in.  Cabin 
page  79  . 
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By  the  year  2020,  t.he  atunpage  value  of  tne  forest  pro- 
diiL’ts  cut  is  projected  to  be  more  thar.  double  the  19u>2  value.  Tfie  total 
value  added  from  all  kinds  of  forest-based  economic  activities  ir.  2020 
will  be  over  $59  million,  more  than  (iouble  that  in  1962. 

(3)  Trends  in  Resource  Use 

One  of  the  most  important  changes  in  land  use  ti.at  ;.as 
i'.appened  ir.  recent  years  — and  is  projected  to  continue  in  future  years 
— Is  -;.a  reduction  in  number-  of  farms  and  the  acreage  in  farmland.  Par-t 
•f  'he  agricultural  land  going  into  retirement  is  expected  to  revert  to 
frrest  cover,  either  tlirough  planting  or  natural  seeding.  In  addition, 
lesser  amounts  of  existing  forest  land  will  be  cleared  for  agricultural 
production. 

There  will , however,  be  increased  pressure  to  convert 
existing  forested  land  to  nonagricultural  uses,  including  specialized 
recreation  and  various  forms  of  urban  development  such  as  housing,  high- 
•.-.•ay,  ar.d  airport  construction.  Though  these  uses  are  generally  essen- 
tial, they  will  replace  some  of  the  purely  forestry  uses,  thus  cutting 
dew'r.  c!'.  the  potential  future  volume  of  timber  production. 

The  growing  popularity  of  outdoor  recreation  ;:as  in- 
creased the  demiand  for  such  recreational  facilities  on  forested  lands  ar.d 
park  sites,  public  fishing  access  areas,  and  picnicking  and  camping  grounds. 
The  future  may  see  a great  deal  of  recreation  land  use  development  in  the 
small  private  woodlands  which  may  stimulate  s^me  setting  aside  of  parts 
:f  ti.e  larger,  commercial  forest  land  f.r  w vdland-oriented  i-ecreation 
uses , 

Much  of  this  forest  land  conversion  to  nonagricultural 
uses  will  be  taki.ng  place  in  the  urban-rural  fringe  as  cities  and  towns 
expand  into  the  surrounding  countyside.  Besides  taking  forest  land  cut 
of  production,  the  conversion  serves  to  isolate  certain  sections  from 
ti.mber  product  markets  (Figure  5.  _^).  This  lack  of  reasonable 

access  to  these  stranded  pockets  of  foi-est  land  lcv;ers  their  value  as 
effective  sources  of  timber. 
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: Adapted  from  "The  Economic  Importance  of  Timber  in  the  U.S. Misc.  Publication  9^1,  Forest 

Service,  USDA,  196j. 
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Farm  woodlots , bottomlands,  and  other  areas  now  in  saw- 
tim.ber-sise  trees  will  bear  the  brunt  of  the  future  demand  for  addition- 
al land  use  conversion.  Replenishment  of  this  lost  timber  with  new  plant- 
ings cannot  be  produced  in  a decade  or  two,  but  is  a long-term,  proposition. 

d.  Present  and  Pro.jected  Employment  in  Forest-Based  Industries 
Esir.ated  employment  in  the  Grand  River  Basin  in  forest-based  industries 
di-opped  from  3.250  employees  in  1952  to  2,5^0  in  1962,  but  is  expected 
to  rise  to  6,230  by  the  year  2020  (Table  29,  page  62),  These  estimates 
are  based  upon  the  anticipated  timber  cut,  and  upon  improvements  in  the 
output  per  man-day.  Over  five-sixths  of  this  employment  will  be  in  the 
manufacture  of  forest-based  products.  This  manufacture  of  pulp,  paper 
and  allied  products  will  require  the  largest  number  of  employees  up  to 
tr.e  year  2000. 

Although  the  future  demand  for  forest  products  is  expected 
to  -be  greater,  the  comparatively  small  size  and  low  quality  of  the  trees, 
plus  the  decrease  in  manpower  wanting  to  work  in  forest-based  industries 
is  expected  to  delay  expansion  of  harvesting  operations. 

no: AGRICULTURAL  LAND  USE 

In  recent  years  conversions  of  land  from  crop,  pasture,  and  forestry 
uses  to  such  no nag ri cultural  uses  as  residential,  industrial,  commercial, 
recreation,  and  transportation  development  have  markedly  increased.  Use 
of  rural  lands  for  urban-industrial  expansion  and  recreation  'will  becom.e 
more  commonplace  by  the  year  2020. 

Lands  not  presently  being  used  for  crops,  pasture,  or  woodland  com;- 
prise  nearly  23  percent  of  the  Basin  acreage  (Table  10,  page  ^) . Acre- 
age devoted  to  nonagricultural  use  is  projected  to  increase  to  nearly  29 
percent  during  the  60-year  study  period  (Table  11,  page  50). 

Of  the  785,250  acres  classed  as  nonagricultural  land  in  1958,  ever  35 
percent,  or  279,700  acres,  comprised  urban  built-up  areas.  These  in- 


cluded the  vast  roadway  systems  as  well  as  housing  and  business  construc- 
tion sites.  Land  devoted  to  urban  and  industrial  expansion  is  projected 
to  .more  than  double  by  the  ye^r  2020.  This  projected  estimate  of  591, ‘^00 
acres  would  be  more  than  58  percent  of  the  total  projected  acreage  in 


nonagricultural  uses  f:  r the  year  2020. 


TABIJ-;  2')  - Estirr.atftd  Total  Employmont  in  Timber  based  Manufacturing 
Industries  for  19td  and  196^,  and  F'r-oject  i ons , 1980-?020 

Grand  Kive>-  Basin,  Michigan 
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Source:  Adapted  from  "Timber  Resources  in  Michigan's  Grand  River  Basin",  Forest  Service,  USDA,  June  1966. 


Recreational  use  of  all  lands  is  projected  to  increase  at  a rate 
greater  than  anticipated  Basin  population  growth.  Basin  lands  support 
camping,  picnicking,  skiing,  golfing,  hunting,  and  vacation  farm  sites. 
Water  areas  provide  boating,  swimming,  and  fishing  opportunities.  Some 
present  agricultural  lands  will  be  converted  to  handle  the  greater  demand 
for  recreational  space.  But  the  bulk  of  the  future  recreational  activi- 
ties will  take  place  as  part  of  multiple-use  programs  on  crop  and  forest 
lands.  This  is  particularly  true  with  another  form  of  recreation  — the 
aesthetic  appreciation  of  the  out-of-doors.  Enjoyment  of  nature's  re- 
sources as  they  are  provides  and  intangible  benefit  of  incalculable  thera- 
peutic value  to  the  human  mind  and  senses. 

Projected  land  use  changes  associated  with  urban-industrial  expan- 
sion were  based  on  past  trends  and  future  population  assumptions.  Michi- 
gan's population  was  projected  to  continue  to  grow  at  the  national  growth 
rate.  In  I960,  the  population  was  approximately  1,1  million  in  the  econ- 
omic study  area  of  11  counties.  The  population  is  projected  to  increase 
to  1.5  million  in  1980,  2.1  million  in  2000,  and  nearly  2.9  million  by 
2020,  The  availability  of  future  resources  was  based  on  projected  changes 
ir.  population  and  historical  relationships  between  urban  land  use  and  pop- 
ulation changes.  Estimates  of  likely  agricultural  soils  for  future  urban- 
related  uses  were  made  for  the  CNI  in  each  county.  These  soil  relation- 
ships were  applied  to  the  total  urban- related  land  needs  and  converted  to 
crop  and  pasture  land  acreages  (Table  30,  page  34:  Table  '}! , page  65)- 

The  base  acreage  of  cropland  was  reduced  by  three  percent  in  1980  to 
account  for  the  49,000  acres  projected  to  be  shifting  into  nonagricultural 
uses,  A reduction  of  232,000  cropland  acres  over  the  60-year  study  period 
is  projected,  12  percent  of  the  1958  CNI  cropland  base.  The  rate  at  which 
cropland  acreage  is  reduced  over  the  study  period  is  not  constant  for  tiro 
reasons:  (l)  the  addition  of  new  people  to  the  population  base  increases 
more  rapidly  as  2020  is  approached,  and  (2)  the  availability  of  permanent 
pasture  which  can  be  easily  and  cheaply  developed  for  urban  and  related 
uses  is  assumed  to  decrease  ever  time.  This  explains  the  downwai’d  trend 
in  pasture  acreage  removed  from  the  agricultural  land  base. 

The  needs  of  the  Basin  population  will  ultimately  direct  the  extent 
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Economic  base  study,  Appendix 


cf  conversion  from  agricultui'al  to  nonagricultural  land  use.  Demand 
for  more  recreation  and  urban-industrial  land  will  drive  the  value  of 
such  lands  upwards  where  particularly  suited  for  these  nonagricultural 
uses.  When  the  value  of  and  the  profit  derived  from  such  nonagricultural 
uses  becomes  substantially  more  attractive  than  from  agricultural  uses, 
the  shift  in  useage  will  occur. 

3,  RDiJiTIONSHIP  OF  ECONOMIC  DEVELOPMENT  AND  WATER  RESOURCE  DEVELOPMENT 

Economic  development  causes  certain  general  effects  upon  the  economic 

environment,  both  inside  and  outside  the  Basin,  The  degree  of  this  effect 
lessens  as  the  distance  from  the  Basin  increases,  but  it  is  more  strong- 
ly influenced  by  the  kind  of  economic  development  taking  place  nearby. 

Development  of  the  water  resources  influences  the  development  of 
associated  land  resources  as  well  as  other  economic  endeavors  in  and  out 
cf  the  Basin.  Initial  investments  in  an  economic  development  by  public 
and  or  private  sources  typically  stimulate  additional  investments,  by 
one  cr  both  sources,  to  either  improve  the  initial  developments  ot  to 
compete  with  them.  The  improvement  investments  may  be  reflected  in  add- 
ed services  or  expanded  production  capabilities.  Many  investments  are 
also  made  to  encourage  development  of  complimentary  economic  enterprises. 

Although  water  resource  development  is  basically  the  correction  or 
alleviation  of  a water- related  proble.m,  the  solutions  may  allow'  and  en- 
courage additional  eco.ncmic  prosperity.  During  the  construction  phase 
of  a water  resource  development  project,  the  construction,  transportation, 
and  miaterial  supplying  sectors  of  the  economy  are  the  immediate  bene- 
ficiaries. Once  completed,  many  other  sections  of  the  economy  can  achieve 
benefits.  One  example  might  be  the  elimination  of  a wetness  problem 
through  channel  improvement;  this  then  allows  a group  of  farmers  affect- 
ed to  install  proper  drainage  systems  that  will  help  them  increase  their 
total  production  and  yield  rates. 

The  additional  production  may  result  in  increased  sales  to  product 
user.  The  added  sales  may  be  re-invested  in  the  farm,  hence  more  con- 
struction, transportation,  and  utility  inputs.  Or  they  may  benefit  the 
household  sector  with  higher  wages  and  salaries.  As  incomes  rise,  expend- 
itures for  food,  clothing,  housing,  transportation,  entertainment  also 
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This  growth  of  the  economy  through  production  expansion  is  dependent 
upon  an  adequate  product  use.  Without  a sufficient  market  demand,  the 
purchases  of  inputs  and  the  sales  of  products  to  related  economic  sectors 
would  not  represent  an  economic  gain  to  society.  The  bulk  of  the  buying 
and  soiling  would  shift  from  the  less  efficient  producers  to  the  more 
efficient  ones.  And  without  a dynamic  market  demand,  a static  market 
could  result  with  simply  a transfer  of  economic  activity  among  firms 
with  off-setting  gains  and  losses. 

Water  resources  development  and  economic  development  are  not  readily 
separable  entities.  The  above  example  indicates  how  water  resource  devel- 
opment contricutes  to  economic  development  but  the  reverse  is  also  true. 
Frequently  the  need  for  water  resource  development  is  a direct  result  of 
economic  development  that  has  created  a problem  that  needs  correction 
before  further  development  can  take  place. 


sEGTioi'i  r; 


WATEIi  AND  IffiLATED  LAND  RESOURCE  PROBLEIC 

WATER  SUPPLY  AVAILABILITY 

Tb.e  total  water  suppl,v  is  plentiful,  but  still  is  a scarce  resource  in 
tortiis  of  availability  at  the  proper  time  or  place,  and  in  the  required 
amounts.  An  aiequate  supply  and  distribution  of  high  quality  water  is  a 
pi'obler.  in  some  areas,  and  will  become  more  critical  as  fut'cre  demands 
increase.  The  agricultural  and  forest  plant  and  animal  life  are  in  com- 
petition with  many  nonagricultural  uses  and  activities  for  the  available 
ruc’face  and  ground  v;ater.  Present  use  patterns  indicate  inefficiencies  and 
'..Mste  v/hich  need  to  be  corrected.  Multiple  use  and  reuse  of  vjater  may  re- 
sult in  serious  water  quality  problems  if  better  managetrEnt  methods  are 
net  adopted. 

a.  Agricultural  Use  The  availability  of  land  for  agricult'cral  uses 
is  declining,  yet  the  public  demand  for  agricultural  products  is  increasing. 
The  proper  use  of  the  water  available  for  agricultural  production  will  be- 
come increasingly  more  important  d'uring  the  study  period.  The  problem  of 
water  availability,  as  ground,  surface  and  rainfall,  is  most  critical 
during  the  droughtiest  period  of  t'ne  growing  season, 

Th.e  problem  of  farm,  water  supply  systems  for  livestock  and  dorES- 
tic  hc'csehold  use  is  often  one  of  economics.  Where  wells  cannot  be  de- 
veloped at  a reasonable  cost,  surface  water  supply  systems  are  often 
utilized  to  fill  the  need.  In  general,  surface  water  systems  are  not  as 
satisfactory  for  domestic  use  as  are  ground  water  supplies  from  wells. 
S'zrface  vrater  supplies  nearly  always  need  sanitation  treatment  to  be  made 
cctable.  In  addition,  the  quality  of  surface  water  can  change  ver;,- 
quic';ly.  Changes  in  vegetation  in  the  watershed  from  one  year  or  one 
season  to  the  next  can  have  a great  effect  on  the  water  treatm.ent  needs 
of  z’urface  water  supply. 

Varying  climatic  conditions  within  the  Basin  create  diverse  agri- 
cult'cral  water  m.anager.ent  problems,  i.e,,  the  distributional  patterns  of 
rainfall  and  natural  stream  flow.  Even  in  high  rainfall  areas,  there  are 
shortages  of  precipitation  during  portions  of  the  growing  season.  Though 
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many  of  theco  Gtreamc  reach  flood  proportionc  during  the  spring,  vjater 
flows  later  in  the  summer  are  insufficient  to  support  irrigation  of  any 
significance. 

(l)  Irrigation 

Sources  for  irrigation  water  supply  are  S'arface  v;ater  and 
gro’ir..'  water.  Ground  water  supplies  are  us’aally  from  wells,  although  many 
;'i‘  ponds  are  recharged  m.ainly  from  ground  water.  Surface  water  supplies 
come  from  natural  lakes,  impoundments,  and  cliannels. 

All  irrigation  is  the  sprinkler  type  and  is  usually  done  on 
tie  organic  and  coarser  mineral  soils.  The  major  portion  of  the  land  ir- 
rigated is  devoted  to  truck  crops,  fruit,  and  potatoes.  Such  irrigation 
is  not  currently  in  heavy  use  in  the  Basin  for  these  crops,  but  is  ex- 
pected to  increase  on  them  as  well  as  on  field  and  sod  crops.  There  were 
1,167  acres^'^  irrigated  in  1964  which,  during  an  average  season,  repre- 
sents an  estimated  pumped  wlume  of  11,370  acre-feet  of  water.  This  in- 
cludes some  nonagricultural  irrigation  for  golf  courses,  parks,  and  ceme- 
teries, Seventy-two  percent  of  the  area  currently  irrigated  is  located  in 
the  lovrer  half  of  the  Basin  because  of  more  adequate  ground  water  supplies 
and  a larger  percentage  of  soils  which  give  a favorable  response  to  irri- 
gation (Fig'ure  6,  page  90  and  Figure  7,  page  91), 

Total  rural  uses  of  water  for  agricult’ural  activities  will 
steadily  increase  during  the  study  period.  The  acreage  cf  total  cropland 
'vill  decrease  in  the  Basin  due  to  conversion  to  other  land  'uses  but  the 
proportion  of  that  land  that  will  be  irrigated  ;^ill  increase.  The  other 
major  agricult'oral  water  uses,  rural  domestic  and  livestock,  will  further 
increase  the  water  needs. 

Soil  Associations  2,  4,  and  5 comprise  the  largest  acreage 
available  for  irrigation,  in  that  order  (Table  32,  page  92).  Associations 
4 and  5 would  probably  be  more  responsive  to  irrigation  than  2,  due  to  the 
higher  clay  content  in  the  latter,  Som.e  of  the  Basin  land  has  ideal  soils 
for  sod,  fruit,  and  various  horticultural  crops,  but  they  are  too  wet  for 
evenly  regulated  irrigation  unless  they  can  be  systematically  drained  prior 
to  installing  irrigation  facilities, 

1/  From  an  inventory  made  by  Michigan  Water  Resources  Commission 
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l/  Represents  the  available  cropland  base  for  the  production  of  all  crops  and  rac  crops  vihich 
has  a physical  potential  for  irrigation  without  further  resource  developrent.  liinor  crop  and 
urban  related  acreages  liave  been  removed.  From  unpublished  irrigation  stTidy,  ERS.  I966 


(■:)  Dr-in ■ 

Drainaro  ; roblena  lave  lone  Deen  of  na jor  concern  throueh- 
out  the  study  reyion.  A.'riculturally > excess  vrater  becornes  a problen 
'■.rhen  it  interferes  v;ith  tillage,  land  preparation,  th.e  developrt-nt  of 
plants,  and  harv'est  operations.  All  of  these  problems  contribute  to 
reductions  in  crop  production,  increased  production  costs,  delay  in 
rlantin.',  "nd  reduced  quality  of  the  products  yra-m. 

Agricultural  drainage  is  the  removal,  by  artificial  means, 
cf  cess  :ntcr  from  the  soil  to  enliance  agricultijral  production.  Drain- 
aye  Problems  may  be  due  to  excesses  of  siirface  and/or  subsurface  vrater. 
Surface  drainage  problems  exist  yenerall;/  where  the  drainage  netvrork  is 
vinilerdeveloped  and  tlie  land  has  a lack  of  relief.  Surface  ditches  and 
channels  are  usrall,v  installed.  The  installation  of  drain  tile  is  the 
most  common  vray  of  accomplishing  subs’crface  drainage.  But  even  ade- 
c,uate?!y  tiled  lands  m.ay  not  sufficiently  drain  tlie  fields  unless  there 
are  enough  outlets  and  cliannels  capable  of  Inndling  excess  vrater.  Addi- 
tional drainage  probler.s  exist  on  depressional  organic  soils. 

The  glacial  till  soils  of  the  Basin  are  generally'  most 
productive  v:h.en  adequatel^r  drained,  but  substantial  acreages  still  re- 
mr.in  in  need  of  treatr.ent.  A portion  of  the  635)000  acres  of  lands  in 
the  Basin  vrith  excessive  soil  moistauce  staffer  from  a lack  of  good  drain- 
are.  Blooding  accounts  for  tte  vretness  problems  on  the  remaining  acre- 
age. Since  the  acreage  vrith  drainage  need  is  generally  quite  level, 
the  space  is  assumed  to  be  available  to  eitler  rovr  or  close-grovjn  crop 
production.  The  largest  area  of  soils  uath  a drainage  problem  falls 
in  Soil  Associations  2 and  3» 

b.  '.iona.'ricultural  Use  The  fine  textured  soils  and  relatively 
flat  topography  of  much  of  the  Basin  also  creates  problems  of  drainage 
on  the  urban  areas.  The  municipalities  and  industries  in  the  region 
re'-uire  large  amounts  of  vrater  nwj;  their  future  requirements  are  ex- 
pected to  marked!;.'  rise. 

huch  damage  occurs  in  ui’ban  areas  because  of  inadequate  drain- 
i '^.'e  sp'stems:  and  restricted  outlet  conditions.  Sprinkler  irrigation 

needs  "ill  increase  as  tlie  num.ber  of  golf  courses  increases.  Major 
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v’rition  I’aLc'',  and  Icn:  •.rater  flcr.r  rater,  rijore  pi’oblenc  are  in  r<ar’;ed 
contrart  •..•it';,  b'tio  potential  oC  floal  in  aoric  of  ti.oae  areaa  in  t'r.e 


rprinptirie. 


-1.  FbDODdArHi 

Inundation  bp  floab.^ater  oa’'wCr  ilanape  to  both  aiTicult'aral  and 
nona.a’ioailtau’al  interert'^  t'.at  ocaaipp’  tlnj  floodpZ— iv;  rorion  of  t'r.e  'ap- 
sti’oar.  areac  in  tl.n  Bar  in. 

ApproxinatoiL,.-  Aj-',000  acrer  of  all  lando  (oropland,  paataaro  land, 
•:oo<.l  land,  andi  ot'ner  lands)  in  the  -ir,in  Imvo  a '..etnero  probler.  fron 
eitl.er  flooding  ard./or  lac!;  of  .pootl  drainarc.^  Tlac  ertirated  lorror 
on  trie  f 1,000  acres  of  cropland  arc  presentlc.'  <3, "SO, 000  ann'jallp,’. 

H'.eso  problei.  a'roar  are  identified  bv  .'oraoirliat  poorlp'  rlrained,  nearly 
le\’’el  roilr.  rloodinp  poser  distinct  problens  on  90,000  acres  of 
flooclrl'-ir.  land,  lor-ated  prirarilr'  in  t’ne  ’ipstroar.  parts  of  the  -.-rater- 
sl.ed.  a.::.!  t'.cii'  trib'it'-.rije''.  Darape  fror.  fioodinp  alone  ir  estimated 
to  'oe  -i'l,  15,000  ann'ull,;.^. 

Floalinj  d.anaror  arr  id  stifled  by  tr.naes  to  Vetter  describe  t'r.eii' 
rct’oai  claractor.  One  is  'loodind  danare  to  crop  and  past'-ire  land. 

Otl'.er  apiricultrral  lo:  i-  •’bi.'xlo  dead  and  r.isriny  li'.'estoc'n,  fence  dar^ 

a.-‘o,  and  farr.  equipvnnt  d..ra.'';.  Flootls  red'ace  yields  by  dii’ect  dara^ 
to  crops  and  also  cause  deLa-ys  in  spriny  plantiny  and  replanting. 
Flooding  anti  tlie  danjer  of  floal  tlanare  affects  fire  optirrar.  land  'ose 
and  pre’sents  developncnt  of  bottonlandc. 

A second  t^tpe  invcc.vos  dara  ;o  to  hories,  conrorcial  and  industrial 
properties,  par'ns,  sc'..ocl  -iter,  and  oti.er  nona.-pic'.ilt'.iral  areas,  ac- 
celerated expansion  of  'ir'  '.n-ini'"  ’ial  and  c'esllontial  sites  in  the 
near  lut’arc  ’rriny  i; q.'  . l-^nd  do  “olc;  rent  rractices  •..'ill  add  to  t’r.e 

danyors  of  floaliny  dv.,-e.  bnso-ind  land  U'”  toc'tiniop;es  in  the  r'ai’al 
1/  195  o:n:  data. 
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areas  will  both  raise  tit  water  volurio  beinc  passed  at  times  of  peak 
storm  flows  in  the  stream  cViannels  and  "silt  in"  in  tlie  cliannels,  thus 
reducing:  and  restrictinc  their  cariying  capacity.  Roads,  bridges, 
railroads,  and  other  transportation  facility  structures  are  also 
sailnorablc  to  flooding  darage.  The  rising  costs  of  repairing  flood- 
•.nter  darvagos  on  residential,  commercial,  and  industrial  properties 
will  rr.'re  flood  prevention  even  more  important  in  the  future  planning 
of  oith.er  I’ural  or  urban  development  sites. 

Floah.’aters  caaise  soil  erosion  and  sediment  deposit  damages  in  the 
upstream  areas.  The  erosion  damage  consists  of  streambank  erosion  and 
floalplain  sco’u-.  Sediment  liarms  the  land  through  deposition  damge  or 
swamping  damage.  Deposition  dariages  occur  'when  infertile  sediment  is 
deposited  on  the  land.  Svnmping  damage  occurs  xdaen  stream  channels  be- 
come clogged  with  seditrent. 

?.  LA.:D  use  MD  I-IANAGS]-IEi'!T 

Ise  of  t’ne  land  both  affects  and  is  affected  by  the  availability 
of  the  water  resource.  I-Iajor  existing  problems  associated  with  agri- 
cult'.u’al,  forestry,’’,  and  various  nonagricultural  uses  of  tVie  Basin  lands 
incl'jde  im*proper  lard  uses,  soil  erosion  losses,  extensive  local  sedi- 
mentation difficulties,  lack  of  using  desirable  conservation  practices 
while  developing  the  land,  failure  to  meet  changing  land  use  needs,  and 
ins'uff icient  de^/eloprent  of  multiple-use  concepts  for  all  Basin  lands. 

a.  A,-ricultiu’al  Land  In  1958,  nearly  68  percent,  or  1,315 j500 
acres,  cf  the  land  expected  to  be  in  cropland  use  by  19S0  was  estimated 
to  have  one  or  more  conservation  problems.-^  In  the  list  10  3’ears,  the 
acreage  needing  attention  including  recurring  needs,  has  been  reduced 
to  7^^, 000.  Tlie  dominant  problems  arc  excess  water,  soil  erosion  by 
!,-ind  or  water,  and  unfavorable  soil  conditions.  Most  of  the  land  whose 
primary:  problem  is  soil  conditions  also  has  a secondary  problem,  of  -.rind 
or  water  erosion. 

1/  g:II  data,  195&. 


95 


Overstocking  of  forest  land 
restricts  tree  grov.th. 


Soil  erosion  results  from  overgrazing  pastureland 


Uncontrolled  runoff 
floods  valuable 
agricultural  lands. 


Erosion  of  unprotected 
residential  sites  produces 
large  quantities  of  sediment 
in  developing  areas. 


Abonh  percent,  or  l^■^^,000  acrec,  of  the  expected  p.  t'aro- 
L'.nd  in  I'  '0  uac  cotirated  to  lave  one  or  ’.loi-e  conoer'/aticn  rrobler.r, 
A.croai^o  noedinc  attention  has  been  reducc<l  throu/d;  troatrxint  noac’aroa 
in  the  lact  10  years  to  149>000  acres.  !>ar]”  ■ >000  acres  have  an 
erorion  problem.  Doriinant  probler.s  on  the  \;atcr-scarce  past'ar^.-  areas 
ar.:  poor  or  non-existent  pasture  eprass  and  poor  vegetative  ccr/er.  In 
..ot  larcar  the  problons  involve  excessive  ’./ater  and  detorioratin-^  vo-> 
.'tati\'e  cover. 

b.  Forest  and  Woodland  Tlirourhout  the  Basin,  various  land  use, 
'.■:ana.-orDnt,  and  conservation  problems  were  identified  as  existing  in  195 
on  3?7>000  out  of  530 >250  acres  classed  as  forested  land.  This  area 
rouiirinr  attention  is  projected  to  be  451,000  acres  by  llhO.  -r.c 
ar.ount  of  acreage  treated  in  t’ne  last  10  years  has  been  offset  primari- 
ly by  tl'.e  increase  in  rural  lands,  previously'  cropped  or  castiared,  tr^t 
ai’O  reverting  naturally  to  a forest-cover  (■jhere  the  density  is  equiv- 
alent to  a stochinc  level  of  10  percent  or  more). 

frivate  land  a-mers  that  are  not  interested  in  nanarinp;  their 
■roatlands  as  a renewable  resource,  along  adth  the  lose  of  poor  harvest- 
ing and  logging  practices  and  permitting  livestock  to  graze  through 
the  a'oodlots,  have  caused  a deterioration  of  tree  quality  and  hydrologic 
condition.  This  damaging  use  or  misuse  has  increased  the  amount  of 
s'u'face  runoff  from  ttese  areas  and  tdth  it  the  potential  for  erosion 
and  sedimentation.  Approximately-  I5  percent  of  the  forested  land  is 
presently  in  poor  to  fair  hydrologic  condition. 

The  .yro-dng  Basin  population  and  econonp-  is  projected  to  result 
in  an  increased  use  of  forest  land  for  wood  products  and  other  competing 
uses,  such  as  recreation,  idldlife,  hone-sites,  and  urban  expansion. 

The  ;yowth  rate  of  trees  presently-  exceeds  tte  rate  of  cut.  But  -.-ith 
the  f'ature  demands  upon  forested  land  for  other  th.an  wood  products,  a 
problem  arises  of  getting  moi-e  intensive  management  for  a sustained 
ysiell  of  quality^  forest  products  on  increasingly  smaller  land  units  and 
from,  fewer  existing  forested  areas,  y»'et  still  doing  it  econor.icall,'-. 
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The  avcr.-\t.’:c  forest  land  boldine  is  15-20  acres  and  9^  percent 
of  tl.e  ccnvKrcial  forest  land  is  privately  enmed.  These  snail  tirriber 
'.■.oLlinfs,  by  tlicrisel’.’Es,  my  yield  loir  financial  retiirns  to  tlio  O'.rner 
ami  loyeer  fbie  to  hieh  operation  costs  and  poor  ovality  of  tlie  products 
lain.-cstcd. 

The  relatively/  srall  volune  and  la-r  qualitr,’-  of  products  avail- 
r.blc  fror.  individvnl  iroodlands  presents  econonic  obstacles  to  efficient 
r'.ar'-otiny.  Tb.is  situation,  in  irhich  mny  woodland  oirners  find  then- 
rolvos,  is  partially.'  a result  of  nismnay:enent  or  no  mnayermt  at  all. 

ri'.ere  is  a projected  sliift  in  land  use  with  less  crop  land  re- 
••■-ii’cd  to  pro<iuce  food  and  fiber  for  the  Basin.  There  wore  approximte- 
ly.'  ■■“,000  acres  of  idle  open  land  and  poorly,'  stocked  cotnnercial  forest 

lard  s'.iitable  for  reforestation  in  1952.  This  area  is  projected  to  in-  ' 

crease  to  139,300  acres  by  th.e  year  1930.  The  problen  rail  be  how  to 

r.iccessfully,'  encourage  the  planting  of  this  land  to  desirable  comer- 

cial  tree  species  to  irp/rove  timber  and  mtershed  values  before  various 

undo sii’ able  species  pioneer  on  tlie  sites. 

About  11  percent  of  the  forest  land  is  being  damaged  by  domestic 
Ir.'cstocl:.  This  !ns  caused  a reduction  in  tree  quality/  and  gra/th  and 
i:as  affected  tl:e  iydrologic  condition.  Young  trees  and  otiier  ground 
co'.'er  are  destroy.'ed  or  retarded  by  bra./sing  and  trampling.  The  infil- 
tration rate  is  also  reduced  due  to  compaction  of  tlie  ground  surface. 

Masiy,'  of  the  forested  areas  are  affected  by  insects  and  diseases, 
f.e  level  of  infes'tation  varies  but  is  most  noticeable  in  overmature 
trees.  Insects  and  diseases  cause  not  only,'  mortality.'  but  hinder  tte 
mart:',  of  quality  trees. 

The  nuriber  of  people  living  in  metropolitan  and  suburban  areas 
is  steadily:  increasing,  forcing  expansion  into  the  surrounding  area 
'.rhich,  in  rany  cases,  had  been  riucal  in  nature.  With  increasing  demands 
for  land  development  in  cities  and  suburbs, forested  land  is  gradually,' 

'oeing  eliminated  from  these  areas;  the  condition  of  the  remaining 
forested  areas  is  deteriorating  from  overuse.  The  loss  of  trees  and 
shrubs,  along  with  the  excessive  use  of  tiie  remaining  woodlands,  las 
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led  to  the  destruction  of  environrental  valiaes  in  mny  areas.  Althouc!. 
beautification  in  a fornal  mnner  is  understood  and  nore  readily  devel- 
oped, the  mnaf'enent  of  trees  and  associated  plants  for  sylvan  aesthetic 
tnturo  stiulios,  nicroclimto  control,  Viydrolocic  valioes,  and  related 
benefits  is  not  recoivinc  enough  consideration. 

Most  rviral  wooded  areas  in  tte  Basin  are  held  in  a condition  of 
nondevelopnont.  Very  few  oimers  vis^jalize  their  woals  holdini-^s  as  a 
calculated  ocononic  investrent  for  sustained  yields  of  forest  ;jroducts. 
This  is,  essentially,  the  result  of  loi-r  econonic  priority  in  the  ninds 
of  tiie  anaers  adio  view  forest  econonic  returns  in  the  present  and  for- 
seeable  faitsuae  as  being  Icn:,  Many  oimers  do  not  understand  the  forestr"y 
opportunities  and  services  that  are  available.  Sone  lack  the  required 
capital  or  tire.  Soiae  vjould  do  the  work  if  tiiey  could  hire  it  done. 
Because  of  these  ideas  about  low-potential,  imediate  returns,  and  the 
assured  difficulty'  o"  woodland  inproverent,  mny  amers  are  not  inter- 
ested enough  to  take  tire  to  properly  develop  their  forest  resources. 

Of  those  who  do  attempt  development  of  idle  lands,  mny  proceed  with 
little  or  no  planning.  Often  they  plant  trees  -.lithout  adequate  ground 
preparation  or  consideration  of  species,  and  then  do  not  take  care  of 
th.e  plantation  after  it  is  established. 

In  short,  what  is  generally  important  in  terns  of  the  social 
good  of  the  reso\3Tce  is  not  alx'j'ays  considered  important  by  the  individ- 
ual. Consequently,  only  a fraction  of  the  woods  are  being  properly 
mnaged. 

The  present  fire  protection  programs  have  aided  in  the  natm-al 
revegetation  of  previously  exploited  and  burned  over  forest  lands  and 
helped  in  the  devebprent  of  tree  plantations.  The  risk  of  fires  is 
still  great  and  becoming  more  so  each  year  as  the  woods  become  more 
available  to  public  use  and  as  plantations  are  being  established  on 
idle  lands  that  are  also  gra-jing  grass  or  other  flashy  fuels.  The 
leading  cause  of  fire  in  private  forested  areas  in  the  Basin  is  debris 
biu?ning  wiiere  the  use  of  fire  for  land  clearing,  pest  control,  and 
trash  burning  gets  out  of  control. 


c.  Ilong.T:*ici.iltiu*al  Lind  Use  An  incroasinp:  anonnt  of  aiTicult'iral 
aiiil  foi’oot  l;aid  ir  boinc  converted  to  nonafricultm'al  acec  in  the  Banin. 
Froblorr  anoociated  ndtli  the  nicuso  of  the  noil  and  water  reco’arcen  are 
prevalent  on  landn  where  unen  ncr.i  involve  recreation  and  urban- inriun- 
trial  activition. 

(".}  Recreation 

T\ie  Basin  shares  in  tie  National  trend  to-.rard  tVie  p-ra:th 
o-f  outioor  recreation.  Domnds  for  recreational  facilities  will  in- 
crease norc  rapMlj.'  tl.an  the  increase  in  population. 

These  increased  demnds  for  outdoor  recreation  on  the 
present  facilities  pose  mny  probletas.  iiany  recreation  areas  are 
deteriorating  frow.  overuse.  This  is  gererall;,''  the  result  of  poor  de- 
sign, unsuitable  location,  and  inadequate  facilities.  But  in  mny  in- 
stances, overuse  is  wore  realistically  misuse. 

Improper  use  of  outdoor  recreation  activities  and  facili- 
ties increases  the  sediment  accumulations  in  tlie  watemrays  in  some  areas. 
Concentrated  overuse  along  trails  and  near  camp, grounds  results  in  soil 
tramplinr  and  displacement.  Use  of  certain  cross- countr;;,'  vehicles, 
expecLally  "jeeps"  and  "trail  scooters",  is  locally  damaging  to  roads 
and  trails,  and  adds  to  the  sediment  problems  in  the  streams,  lakes, 
aai  rivers.  Ilisuse  of  recreation  areas  upsets  the  ecological  balance, 
ray  cause  a disappearance  of  some  plant  and  wildlife  species,  and  de- 
i_Tades  aesthetic  values. 

The  important  role  of  forested  lands  in  tie  development  of 
outioor  recreation  facilities  arill  continue  to  become  increasingly'  criti- 
cal as  '.'ooded  areas  for  this  purpose  become  more  difficult  to  find. 
Borest-'.rater  complexes  provide  attractive,  scenic  settings  that  enhance 
recreation  potential  of  tha  lands.  Such  potential  is  f'jrther  enhanced  or 
diminished  by  the  quality  of  the  xater  and  its  affected  environment. 

'■■OTrj  cuttings  along  streams  and  lake  shores  my  destroy  or  drastically: 
reduce  this  potential.  Poor  quality  x:ater  and  inadequate  dewlopment 
are  major  deterrents  to  meeting  projected  recreation  demnds. 
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The  (lcrnt\i  for  t!c  noo  of  land  for  t':c  rocroation  p^jri.oro:; 
of  Imntin.-  and  fiohini'  ic  cx;.ectod  to  iToatf;,'  incroaoo  d’n'in;-  tl.o  rt’.;/iy 
pcrial,  Idintinc  prcooure  is  projected  to  rise  by  nearly  90  rorcent; 
fir’.. inf  prcDS''.Tre  v:ill  nore  tlan  double  in  the  basin  by  the  year  ?0.  0 
(Table  3r>  pofo  101). 

b istoricall^S  nuch  of  tlie  buntiny  and  fishiny  recreation- 
al derund  las  Kren  net  nithont  charye  on  available  pri'/ato  lands,  b'ar- 
iny  the  stud^'  fxrriod,  houever,  tlie  free  use  of  private  lands  by  ti.e 
public  is  expected  to  tecone  more  restrictive.  Huntiny  anri  fisl.iny 
clubs  u'ill  be  bu^j^inr  or  Icasiny  lands  for  pm-poses  of  providiny  sport 
for  the  exclusive  use  of  their  renbers.  More  and  nore  private  land- 
O'.T.ers  -.-ill  either  prohibit  free  public  aise  or  charye  "user"  fees. 
Citisens  acc’astored  to  free  use  of  lands  for  their  sport  '.rill  tiji'n  to 
public  areas  in  increasiny  nunbers.  Tie  difficulty  of  dispersiny  i.unt- 
iny  a;xl  fisliiny  press''are  to  fully  utilise  public  areas  -..0.11  create  pre- 
bler.s  in  proa'idiny  fully'  nanayed  fish  and  yane  habitat  -rith  adequate 
public  access. 

The  increasinyly'  nore  lucrative  business  of  selliny  re- 
creation opportunities  to  the  public  -..-ill  induce  yreater  nunljers  of 
private  landcr..'nors  to  chanye  their  land  and  vater  roso'orce  uses.  E*’on 
no::  dozens  of  nev  private  outdoor  recreational  businesses  lave  b®en 
dea'eloped.  But  the  expandiny  denand  for  tlese  hinds  of  recreation  ;.as 
created  shortayes  of  trained  personnel  to  ranaye  these  -..-ater  and  re- 
lated land  reso’jrce  uses. 

VJater-oriented  outdoor  recreation  is  an  important  part  of 
the  total  picture  of  recreation  acti-uitios  desired  by  tlie  public.  Boat- 
iny,  svinniny,  sunbathin.y,  picnickiny,  sightseeing,  and  other  recreation 
acti’.'ities  are  popular  -rhere  not  restricted  and  ui.ere  appropriate  facili- 
ties are  available.  Man^r  areas  in  the  Basin  do  not  presently'  satisfy 
the  dorands  for  '.rater-based  recreational  activities  despite  th.e  nearly 
unlir.ited  recreation  potential  of  the  .Btatc.  i\iblic  access  to  beach., 
boat-ldunchin  ■,  and  h-arbor  facilities  is  lir.ited.  buch.  of  the  rh.orelino 
alony  the  interior  lakes  is  hold  in  private  ouTierslrip  and  is  not  avail- 
able for  Dublic  access.  Ian:.'  carts  of  tlie  shorelines  have  beconc 
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aectt.etica!^  aindeairable  for  recreation  ucec.  Public  recreation  parks 
and  deueloprEnt  are  inadeqtute  in  nunber  and  facilities,  fiiere  is  a 
i^pneral  shortage  of  recreational  opportunities  near  t’ne  rietropolitan 
areas  adhere  tte  denand  is  greatest, 

I'laay  areas  irith  suitable  relief,  -.:ater,  and  forest  ccr/er 
vhich  are  adaptable  to  recreational  developnent  are  being  absorbed  by 
land  use  changes  and  are  beconing  unavailable  for  recreation  pursuits. 
Disorderly,’’  land  developnent  in  urban  expansion,  industrial  developnent, 
and  sunner  hone  coriplexes  is  using  nany  of  the  better  areas,  those 
often  eapaally/  suited  for  agricultural,  forestry,  and  recreation  uses. 
These  are  often  areas  of  abundant  or  potentially  abundant  -valdlife 
rosovu’ces.  The  cliallenge  of  satisfying  recreational  demnds  -f.dll  be- 
conc  increasingly,^  more  difficult  if  these  areas  continue  to  succunb  to 
poorlyy-  planned  and  unrestricted  ■'urban  area  developnent, 

(2)  Urban-Industrial  Laixl  Transition 

The  transition  of  r’^iral  areas  into  suburban  devolopn  nt 
in’tenslfies  existing  problems  and  creates  new  ones.  Such  grarth  is 
often  poicrly,"  nlanrrd  and  rapid,  proceeding  in  "leaps  and  bounds".  It 
"lay,'  by/pass  economically  and  socially’’  less -desirable  areas  thorough  iThich 
basic  sera’ices  mu:t  be  extended  to  reach  the  new  sub'orbs. 

Rapid,  new  dea'elopment  brings  a greater  chance  of  storm 
water  damages,  encroachment  upon  flood  plains,  and  accelerated  decay 
and  blight  of  the  urban  environment.  Soils  that  have  been  disturbed 
and  remain  unprotected  on  or  adjacent  to  construction  areas  sioffer 
erosion  in  a vei^  short  time  period.  This  erosion  contributes  to  the 
pollution  through  sedimentation. 

Surface  mining  xjill  effect  land  and  -yTater  resoui'ces. 
Scattered  areas  involving  sand  and  gravel  pit  operations  have  problema 
invol-vlng  erosion  and  pollution.  The  loose  soil  is  washed  and/or  blo-y-m 
off  the  open  pit  areas  to  be  deposi’fced  in  x-ra’fceriy’ays  anti  on  h-igln-ray/s 
and  fields.  Erosion  from  access  and  haul  roads  associated  with  r.in- 
ing  operations  adds  to  tie  • ediment  ;roblon. 
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EROSION  A!!D  SEDU-lEm'  DAI-1A.GE 


Wiml  and  iiator  orccion  vias  found  to  be  the  dominant  conservation 
problem  on  nearly'’  ton  ixsrcent  of  the  Basin  land  area.  The  GUI  in  1953 
identified  339)000  acres  of  cropland,  2,100  acres  of  past’jre,  and  6,550 
acres  of  forest  land  in  this  catecor;/.  Runoff  nater  causes  sheet,  rill, 
C;ull^',  and  streambanl:  erosion.  Sheet  erosion,  as  vrell  as  blcn:r-out  or 
dune  erosion,  is  also  caused  by  -rind  action.  Excessive  erosion  re- 
duces the  ability/  of  tlie  Land  to  taroduce  economically  successful  crops 
and  ultimately  results  in  the  destruction  of  the  land  resource.  It  is 
also  the  source  of  the  sediment  pollutant  in  the  mter-.ny  and  standinc- 
uater  resources. 

Sheet  and  rill  erosion  describe  the  removal  of  soil  or  otter  ma- 
terial from  the  land  surface  by  tte  action  of  vind  and/ or  rainfall,  and 
by  runoff  uater.  Sheet  erosion  is  tte  removal  of  a fairl;}-  uniform  layer 
of  soil.  Rill  erosion  is  the  formation  of  faiz’ly  shalla’r  channels  that 
can  be  smoothed  out  by  normal  cultivation.  Gully  erosion  is  the  rem.o'/al 
of  soil  (or  otter  mterials)  from  the  land  surface  by  flooring  i-rater  uith 
the  formation  of  ctennels  that  cannot  be  smoothed  out  by  normal  culti- 
v-ation.  Stroambank  erosion  is  the  removal  of  soil  from  the  sides  of 
rivers  and  streams,  occurring  principally-  during  flood  floi-js. 

Sheet  and  gully  erosion  are  most  damaging  on  the  open  and  untreated 
areas.  Improper  management  on  agricultural  and  forested  land  increases 
the  erosion  potential.  On-site  economic  losses  from  gully  erosion 
accrue  from  the  value  of  the  lost  soil  and  its  production  potential  in 
the  voided  areas  and  from  depreciated  values  of  the  adjacent  lands. 
Off-site  economic  losses  occur  from  sedimentation  of  surface  raters, 
crops,  fences,  and  building  sites.  Poor  logging  practices,  along  with 
improper  construction  and  location  of  logging  roads  or  skid  trails, 
contribute  to  tte  erosion  problems. 

Moderate  to  severe  erosion  damage  occurs  on  such  nonagricultical 
land  as  highways  banks,  unsurfaced  secondary  roads,  bridge  embankments 
and  approaches,  road  culverts,  and  business,  residential,  and  otlier 
construction  sites.  Urban  and  subarban  developrent  without  proper 
consideration  for  the  soil  conditions  often  create  major  erosion 
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proi  leriD.  '.’aeD-j  erodini^  area«  are  diXficait  to  control  and  require 
large,  of acn  oxpenrla’-e  corrective  ;ieas''ar‘e'' . 

Streanbank  erosion  is  a probler;  causiw."  heaa'^'  soil  loss  and  poor 
aaitor  qiaality.  The  anount  and  sea'^erity  of  'rhe  erosion  differs  '..'idely 
'..•it!  ir.  the  tributaries  of  tie  region  because  of  variations  in  land  ’ose, 
c".Late,  topography,  and  geologic  orf-in  of  the  soil. 

Wind  erosion  can  be  a serious  problen  on  occasion  in  localised 
areas  of  the  hasin,  but  overall  it  is  not  a najor  probler.. 

The  rate  of  erosion,  sheet  and  rill,  as  :rell  as  g'all^’',  is  dependent 
on  nany  a'actors  — rainfall,  slope  steepness,  slope  length,  •.'egetati’/e 


co^'er,  soil  t,','pe,  and  nanagenent. 

The  -..vighied  nean  rate  of  sheet  erosion  ncrr  occ’aring  on  Basin  crop- 
land has  been  dcterr.ined  to  be  ^.11  tons  of  soil  loss  oer  acre  per  year 


(t/a/y)  Table  page  105).-'^  On 
1953)5  this  anounds  to  o-.-or  6 


the  l,9b0,000  acres  of  cropland, 
r.illion  tons  of  topsoil  "seing  r.cr7ed 


to  other  siies.  Sonetiries  these  ne-"  ''ites  are  otiier 
often  tliey  are  alluvial  bottonlands  and  flood  plains. 


cropland,  but  r.ore 
learil^  :„ilf  of 


the  tonnage  of  displaced  soils  vinds  up  in  ::a ter: rays  as  sediuent. 
Although  tho  -?cighted  nean  erosion  rate  of  3»B1  b/a/y/  is  noi: 


particulfirly  alarning,  an  exaviination  of  the  erosion  rates  vithin  the 
various  soil  groups  does  cause  concern.  Soil  Association  2,  t:,'picall:.- 
the  I'iar.i-Gono\'er  soils,  occupies  r*ore  area  in  the  Basin  fnan  th.e 
other  soil  groups  — over  one-u;.ird.  This  soil  ji'oup  'nas  a rnrhedlc,.' 
hig'ner  predicted  erosion  rate  - 4,26  t/a/y  - thMan  the  :-:eigi.tod  insan. 
In  exaning  the  range  of  sanple  erosion  rates  fca-  this  group,  th.ey  sha; 
a high  of  12.13  t/a/;.'.  About  h*alf  of  the  6 r.illion  tons  of  cropland 
estimated  to  "oe  displaced  yearl,/  occui’s  on  just  over  one-third  of  the 
Basin  croplasid  area  — on  Soil  AssocLntion  2 lands. 

Slieet  erosion  losses  on  perranent  postviro  lands  are  predicted  to 
1x5  nuch  less  than  on  cropland.  Tlie  -.weighted  nean  rate  is  0.1  (t/a/y). 
Althougl;  the  range  of  sanple  erosion  i’;’tes  of  Soil  Association  2 sha-js 
a high  of  1.07  (t/a/y),  th.  ■'.leiyiitcd  :r;an  is  0,3  , a little  Icr.-.-or  th.an 
thiG  '.reightod  Basin-vile  '.Tear., 

1/  The  rate  of  tor- transported,  soil  erosion  i.''  predicted  th.ro'agh 
the  Universal  Soil  Loss  I :u  tion. 

lOh 


TABIE  Jh  ~ Sheet  Erosion  Ratec  on  Crop  ati'l  I act'ar',  Lann 
Grand  River  Basin,  Michigan 


r 


a 

a) 

0) 

u 

o 

*^1  . 

IP 

u 

c 

a*) 

(V 

rP 

o 

fP 

^— • 

c 

03 

CVJ 

CV 

c^ 

o 

o 

• 

« 

ft 

ft 

ft 

ft 

ft 

FH 

o 

o 

o 

o 

o 

o 

O 

■-^1 

0 

b 

1 

0 

ft 

L 

•P 

tl 

t/3 

C 

O 

^ 

r-- 

iXJ 

o 

1 — 

0 

o 

LO 

-P 

oo' 

o 

CJv 

cn 

VO 

P 

•p 

; 1 

• 

• 

• 

ft 

ft 

ft 

•p 

P-. 

6i 

o 

rP 

o 

o 

o 

o 

0 

f" 

o3 

•P 

-P 

c 

-P 

o 

C 

o 

o 

0) 

• p 

B 

03 

c 

to 

o 

rP 

1 — 1 

o 

c^ 

O 

to 

1^3 

o 

t* 

\/ 

rn 

r -1 

t-i 

o 

o 

P 

O 

V 

,S 

• 

• 

ft 

ft 

ft 

ft 

t-H 

U 

w 

o 

O 

o 

o 

o 

o 

rP 

O 

"J 

•P 

P-« 

0 

O 

(L* 

C 

to 

too 

•p 

»-3 

o 

Ov 

VO 

CO 

'O 

O 

CT\ 

B 

0 

G) 

o 

% 

• 

ft 

ft 

ft 

ft 

ft 

ft 

P 

J, 

« 

p- 

. ■* 

CO 

rP 

o 

CJv 

0 

4^ 

O 

f 1 

C7V 

;P 

VO 

in 

rP 

VO 

4-> 

<P 

.—* 

CV 

0 

O 

4^ 

0 

c 

P 

c 

0 

VO 

C"\ 

c- 

CO 

On 

vO 

o 

0 

o 

o 

« 

% 

ft 

ft 

« 

ft 

ft 

ft 

• p 

c—i 

OA 

VO 

r-i 

on 

o 

4-5 

d'J 

rP 

r '1 

o 

03 

s 

Ph 

f-J 

0 

P 

P 

iP 

rd 

r5 

0 

> 

t3 

« 

•P 

to 

C 

a? 

c 

VO 

VO 

CO 

VO 

t-1 

O 

05 

lA 

OJ 

t>- 

c — ! 

o 

o 

1 — 1 

•P 

03 

1 

o 

« 

ft 

ft 

ft 

ft 

ft 

ft 

0 

0 

‘ » 

cv 

c^^ 

CVl 

C'N 

cv 

c^v 

o 

P 

p 

cd 

CO 

o 

a 

c 

c 

o 

• r^ 

o 

o 

l-h 

(r^ 

'O. 

O 

p- 

o 

H 

•H 

r~\ 

1 — I 

C^ 

cn 

CO 

PG 

p 

•P 

1 

•P 

• 

ft 

ft 

ft 

ft 

ft 

O 

a 

-U 

CO 

o 

cv 

^n 

ov 

00 

0 

b 

p 

m. 

to 

cc: 

c5 

Ov 

o3 

iP 

rO 

«< 

C 

rP 

CVl 

ON 

O 

c^ 

Ov 

0 

0 

•H 

o 

CO 

0^ 

CV 

r-i 

ov 

1-1 

PG 

to 

r; 

•r- 

b 

• 

ft 

ft 

ft 

ft 

ft 

4-^ 

c3 

CO 

o 

o 

o 

O 

o 

o 

P 

o 

o 

c 

0 

u 

o 

> 

« 

w 

p 

03 

B 

ft 

CO 

0 

✓—> 

D- 

Cv 

CO 

Ov 

00 

o 

'b 

too 

• 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

c 

« 

03 

o 

ON 

Ip 

o 

ON 

ov 

in 

cv 

o 

0 

0 

to 

0 

o 

c^3 

c^ 

VO 

VO 

CO 

CN- 

Psi 

^G 

Q 

r 

[>- 

Jp 

in 

cv 

<0V 

03 

t3 

to 

o 

o 

P 

#v 

4J 

• P 

•P 

u 

o 

<3: 

' --^ 

l~i 

0 

rP 

,D 

P 

P 

•> 

,5» 

Ca 

0 

6 

C 

x: 

t 

4^ 

VO 

cv 

CO 

ov 

IN- 

o 

p 

4^ 

c 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

to 

o 

o 

CJ 

CO 

ov 

cn 

o 

o 

CV 

H 

o 

*o 

•P 

-)L 

r-i 

VO 

0 

P 

cTn 

to 

•p 

r 

• 

n 

O 

rP 

pd 

r-i 

r— 

o 

u- 

H 

«-■< 

'■ — ^ 

t-4 

P 

•r 

o 

c -^ 

C3 

O 

O 

03 

r-f 

cv 

cn 

p- 

in 

VD 

P>  o 

4P 

'c^ 

o 

cn 

Ui 

O 

C-* 

'hi 

105 


Erocion  in  acricultural  areas  is  generally  taore  severe  in  earl^ 
spring  than  at  any  other  time  of  the  year.  Freshly  cultivated  fields 
arc  devoid  of  vegetation  at  that  tine,  and  even  the  natural  regro;rth 
on  fall-plcr.-red  fields  is  insufficient  to  deter  large  scale  erosion 
d\iring  the  major  uater  runoffs  in  the  spring.  Long  steep  slopes  are 
many,  many  times  more  potentially  erosive  than  short  flat  slopes.  Un- 
vegetated  open  ground  is  vulnerable  to  the  full  force  of  impact  of  the 
raindrops  and  to  tte  total  energy  of  the  scouring  action  of  the  sur- 
face runoff.  Under  the  same  eroding  influences,  different  soils  have 
varying  susceptibilities  to  erosion.  Soils  fall  into  the  folloiri-ng 
order  of  erodibility  from  least  to  most  erosive:  s^urface  soil  with  a 

high  percentage  of  very  coarse  material,  coarse  textured  soil,  fine 
textured  soil,  and  medium  textured  soil. 

Erosive  losses  of  soils  on  forested  lands,  just  as  in  pasture  lands, 
are  quite  la:  and  cause  few  problems.  Erosion  losses  have  been  pre- 
dicted to  be  0.1  tons  of  soil  loss  per  acre  per  year.  This  amounts  to 
over  50,000  tons  of  soil  displaced  from  its  original  forest  and  woodland 
sites  yearly.  Soil  erosion  rates  on  nonagricultural  lands  have  not  been 
sufficiently  studied  or  measured  in  the  Basin  to  permit  soil  loss  pre- 
dictions. One  study  in  urban  areas  in  Southeastern  Michigan  produced 
data  suggesting  a rate  of  3 tons  of  soil  loss  per  acre  per  year  as  the 
average  soil  loss  for  the  average  suburban- urban  area,— But  hialf  that 
total  amount  in  tons  occurred  on  those  parts  of  the  area  that  'rere  open 
and  bare  during  construction  on  the  sites;  only  two  percent  of  the  area 
was  open  at  any  one  time.  During  construction  the  accelerated  erosion 
rate  on  the  bared  sites  averaged  69  t/a/y,  but  similar  lands  after 
adequate  vegetation  restoration  and  land  treatment  had  rates  of  onl^'’ 

0.25  t/a/y. 

Sedimentation  from  erosion  of  land  has  been  recognized  as  one  of 
man’s  major  problems  since  ancient  tine.  Another  Michigan  studj"  made 
north  of  the  Basin  (in  Clare  and  Gladvjin  Counties)  produced  data  v:hic'r. 

1/  Unpublished,  Soil  Conservation  Service,  USDA,  I96S, 
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showed  a relationship  betxrcen  land  use  and  seditrent  discharge  rates. 

No  ouch  study  has  been  nade  in  the  Basin.  Sediment  discharge  rates 
increased  as  tlie  proportions  of  cultivated  and  poorly"  managed  pasture 
land  increased.  Sediment  discharge  rates  decreased  as  the  proportions 
of  forest,  "mild",  and  well-managed  pasture  land  increased.  Al- 
though the  results  may  not  be  preoisel;^'  comparable  to  Basin  conditions, 
the  trends  and  generalities  suggested  are  probably  similar. 

Deposition  of  sediment  on  fields,  in  drainage  ditches,  and  in 
streams,  rivers  and  ponds  causes  severe  damage  in  the  Basin.  Sediment 
deposition  damage  to  land  occurs  mainly'  from  flooding  or  teavy  spring 
runoff.  Sediment  carried  by  floodx-jaters  results  in  infertile  overwash, 
ST-ranping,  and  increased  inundation.  It  covers  and  destroys  field  crops, 
reduces  crop  yields,  and  delays  field  ranagement  operations. 

Deposition  in  forested  areas  destroys  i-dldlife  habitat  and  recrea- 
tica  epoortunities,  and  hampers  the  harvest  of  forest  products. 

Flu  d and  streambank  erosion  contribute  to  the  sediment  load  in 
waten-xn  's  x-rhich  damages  and  fills  in  channels,  ponds,  and  reservoirs. 

It  impa  rs  drainage  channel  openings,  tliereby  raising  the  field  water 
lewis.  Periodic  removal  of  the  sediment  from  the  drainage  ditches 
and  wateri'Xaj's  is  costl;y  and  time-consuming.  Such  sedimentation  reduces 
the  value  of  rivers  and  ponds  for  fis!:  habitat,  x-rater  storage,  and  other 
xises. 

5,  POLLUTION 

Water  pollution  from  x-iaste  materials,  erosion,  chemical  sprays,  and 
otler  sources  contribute  to  poor  xrater  quality  xjhich  is  one  of  the  major 
problems  of  the  Grand  River  Basin.  This  pollution  increases  the  treat- 
ment cost  of  xxater  for  domestic  and  industrial  uses  and  is  harmful  for 
recreation,  fish,  and  xdldlife  xise. 

Water  pollutants,  originating  in  part  on  agricultural  land  can  be 
grouped  into  five  categories:  ^edinen-'. , plant  nutrients,  xxaste  products 

xdth  high  oxygen  demands,  infectio’os  agents  (fecal  coliform  and  strep- 
tocci),  and  exotic  chemicals  (pestici'o  •,  herbicides,  etc,). 

1/  Inclxides  brushlands,  non-forested  bogs  and  sx-anps,  abandoned  land, 
and  other  idle  land,  usvially  xrell  '.’egetated  by  grass  xrith  lii,tle 
erosion  potential. 
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Sedirent  pollution  creates  problems  for  recreation,  list  arid  vn.ld- 
life,  and  municipal  and  industrial  water  suppl;;,'  devoloprent.  It  re- 
stricts full  'ose  for  these  purposes  and  is  quite  expensive  to  properly 
correct.  It  degrades  tie  appearance  and  aesthetic  val’ae  of  the  water 
resource. 

Plant  nutrients,  that  find  their  ’.ray  into  streams,  help  to  stim- 
ulate excessive  aquatic  plant  gren-rth  r.rhich  may  also  taint  tl:e  irater 
vrith  foul  tastes  or  odors.  Some  nutrients,  nitrogen  and  phosphorus 
in  particular,  become  unavailable  to  plants  through  leaching  and  or 
loss  due  to  erosion,  Wliile  increased  usage  of  chemical  f -tilizers 
is  projected,  there  are  several  management  practices  that  be  employ- 
ed to  help  minimize  this  loss.  These  improved  practices  are  expocted 
to  be  carried  out  in  the  future  and  relate  to  appropriate  timing  of 
application,  deep  placement  of  fertilizers,  and  cultural  practices 
designed  to  minimize  surface  runoff. 

The  nutrient  levels  carried  by  the  -.rater  is  projected  to  increase 
during  the  stud;,-  period  as  the  use  of  chemical  fertilizers  grea-rs. 

Plant  residue  and  animal  manure  '.rastes,  carried  in  the  s’orface 
runoff  from  farms  to  the  rivers,  exert  a high  oxj’gen  demand  on  the 
water.  Livestock  wastes  are  especially  strong  pollutants  since  they 
do  not  receive  the  sanitar:,'  treatments  accorded  human  wastes.  In 
terms  of  bulk  waste  production,  one  cerw  is  considered  equal  to  16 
humans.  Agricultural  T-raste  pollution  in  the  ’.rater  mrkedly  disrupts 
the  ecological  balance  of  the  aquatic  communities,  principally/  .affect- 
ing fish  populations. 

An  increased  population  and  greater  ind’astrialization  pose  severe 
problems  of  disposal  of  human  sewage  effluents  and  industrial  vrastes 
from  large  metropolitan  complexes.  Serious  water-q-uality  problems 
exist  doimstream  from  the  major  cities  in  the  Basin, 

Exotic  organic  chemicals,  such  as  insecticides,  herbicides,  and 
pesticides,  have  beneficial  uses  in  both  agricultural  and  nonagricult- 
ural  sit’aations.  Problems  are  arising  in  the  Basin  as  the  level  of 
chemical  residues  builds  up,  both  in  the  water  and  on  the  land.  Ex- 
panded use  of  these  chemicals  will  compound  the  problems  d'oring  the 
study  period, 
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6.  PII’AIRI-IEIJT  CF  IL^TURAL  BEAUTY 

Hany  of  the  ^roblens  concerninc  resovirce  availability  and  use, 
flooding,  pollution  and  erosion  also  cause  negative  effects  upon  tie 
Icauty  and  scenic  attractiveness  of  the  Basin.  The  quality  of  the 
environncnt  often  determines  the  extent  of  appreciation  of  the  iiater 
and  land  related  resources. 

ht'.rked,  seasonal  uator  level  fluctuations  create  conditions  detri- 
mental to  s’jstaining  tlie  natural  beauty  of  the  Basin's  vjater  resoTmces. 
Loii'ored  water  lewis  and  flow  rates  often  stimulate  excessive  aquatic 
plant  rp-arth  aver  mich  of  the  surface  area  of  shallow  lakes  and  ponds. 
Aquatic  plant  grarth  is  generally  more  appreciated  when  limited  to  a 
part  of  the  shoreline  edge.  Rapidly  Ica-rered  rater  lave  Is  leave 
barren  pond  banks  exposed,  creating  temporary  "eyesores"  as  well  as 
potential  erosion  sites. 

lisuse  of  both  the  land  and  rater  roso'jrces  creates  availability, 
erosion,  and  pollution  problems.  Beauty  spots  in  recreation  areas 
can  be  abused  tlu’ougli  misuse  to  the  point  of  deterioration.  Wood- 
lands can  lose  their  beauty  and  tlie  aesthetic  appreciation  which  peo- 
ple have  for  them  if  poor  maaagement  practices  are  permitted.  Trash 
and  refuae  dumping,  and  otler  foims  of  pollution  abuse  the  appearance 
of  tlie  Basin's  raiter-rays  and  cut  dora  on  their  availability  for  other 
uses. 

Uncontrolled  erosion  contributes  to  excessive  sedimentation  and 
the  murly'  broi-m  coloration  of  the  waters  in  some  areas  of  the  Basin. 
Sediment  build-up  hampers  regular  v:ater  novement  along  stream  and 
river  channels,  distvirbing  the  aquatic  plant  and  animal  communities. 
Sediment  fills  in  and  minimizes  use  of  the  reservoirs  and  impound- 
ments for  recreation  pleasures,  as  i-rell  as  negating  the  flood  prevent- 
ative values  of  these  structures.  During  floods  the  sediment  and 
other  water  polluting  materials  are  left  on  the  land  to  smother  plant 
life  and  cover  the  existing  top  soil.  The  thick,  covering  layer 
often  carries  a strong  odor  besiies  presenting  a nauseous  appearance. 

The  natural  appearance  and  acceptable  taste  of  the  Basin's  water 
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recolu’cor:  arc  hej-ng;  altered  by  pollution  uitli  ajp'icult'aral  and  indus- 
trial cb.crdcals,  orcanic  ’-raates,  and  inoryanic  salts  and  nincrals. 

These  and  other  polutants  often  yive  the  tors  strong,  repei'TLiny 
odors.  Sedinont  and  mnkind's  manufactured  materials  bliyht  the 
uater's  appearance  and  restrict  otler  uses. 

The  impaii'nent  of  natural  beauty  must  be  recognized  as  a problem 
for  arhich  inprovements  should  be  considered  in  reso'jrce  development 
in  the  Basin.  As  the  number  of  people  living  in  metropolitan  and 
suburban  areas  has  increased,  so  has  the  need  for  protection  and 
establishment  of  natural  areas.  This  has  become  a severe  problem. 

Its  solution  lias  been  complicated  by  increasing  competition  for  land. 
Conditions  for  plant  grorrth  have  steadily/  deteriorated  because  of  aii’ 
pollution,  drought,  erosion,  heat,  mechanical  hazards,  poor  soil,  ami 
otter  adverse  influences  resulting  from  construction  and  concentration 
of  use.  The  loss  of  trees  and  sltrubs  has,  in  turn,  led  to  tl:o  destruc- 
tion of  environmental  ■'/alues.  The  amelioration  effect  on  air  tc'.cpera- 
ture  and  humidity,  dampening  of  harsh  sounds  of  tte  cit;;,’,  beneficial 
effects  on  air  pollution,  reduction  of  erosion  and  sedimentation,  pro- 
tective influence  on  xiater  supply  and  the  beauty  of  natural  surround- 
ings — these  are  all  affected  by  the  presence  or  lad-:  of  trees  and 
plants  in  and  around  'urban  communities.  Many  State,  comranity  :ind 
private  land  areas  are  deteriorating  rapidiy  because  of  over  use , de- 
structive land  use  practices,  and  lack  of  knox:ledge  of  the  principles 
of  resource  management  to  •protect  and  improve  the  environr.ent. 
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SECTION  V 


PFESENT  AFJD  FUTURE  TOTAL  NEEDS  FOR  WATER  AfJD  RELATED  LAF.’D 
RESOURCE  DEVELOPMENT 

1.  WATER  NEEDS 

The  urge-i.cy  in  solving  the  complex  of  problems  involving  water  use 
will  become  increasingly  more  critical  as  the  human  population  and  their 
.-.  iter  tieeds  grow.  The  agricultural  uses  of  water  are  expected  to  in- 
crease during  the  study  period,  with  emphasis  being  placed  on  row  crop 
. r-rigation  and  land  drainage.  The  water  needs  for  no nag ri cultural  uses 
will  become  even  more  important.  Water  needs  for  recreation,  domestic 
n usehold,  and  industrial  uses  will  increase  significantly,  particularly 
US  mere  and  more  land  is  converted  to  these  uses. 

a.  Agricultural  Uses  The  major  agricultural  activities  that  use 
water  directly,  i.e.  , livestock  production,  rural  domestic  household  act- 
ivities, crop  irrigation,  and  cropland  drainage,  involve  the  handling  of 
both  ground  and  surface  water  supplies.  Ground  water  sources  are  more 
efficient  and  dependable,  but  are  becoming  more  expensive  to  use  as  water 
tables  recede.  Better  utilization  of  both  types  of  supplies  is  needed 
in  order  to  satisfy  the  expected  increases  in  crop  irrigation,  rural  do- 
mestic and  livestock  uses.  Improved  water  retention  methods  need  to  be 
found  to  combat  seasonal  shortages  at  critical  times  of  the  growing  cy- 
cles . 

( l)  Irrigation 

The  amount  of  agricultural  land  which  will  be  irrigated  is 
expected  to  increase  during  the  study  period.  The  amount  of  water  re- 
quired to  irrigate  these  added  acres  will  also  increase. 

In  1964,  11,370  acre-feet  of  water  (approximately  3t?05  niil- 
lion  gallons)  were  used  to  irrigate  21,16?  acres.—/  Most  of  the  irrigated 
land  was  planted  to  truck  crops,  fruit,  and  potatoes,  but  it  also  in- 
cluded some  nonagricultural  irrigation  of  golf  courses,  parks,  and  ceme- 

From  an  inventory  made  by  Michigan  Water  Resources  Commission. 
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From  unpublished  irrigation  study.  EfiS,  1966 


Leries . 

The  pattern  of  irrigation  was  estimated  through  use  of  an 
economic  budgeting  procedure  which  estimated  the  extent  of  irrigation  to 
be  practiced  by  Basin  farmers  to  meet  their  share  of  the  market  needs. 

The  total  projected  acreage  of  fruits  and  vegetables  under  irrigation  in 
1980  is  nearly  17,000  acres  (Table  35.  page  112) , The  irrigated  acreage 
of  these  crops  is  projected  to  be  23,000  in  the  year  2000  and  32,000  in 
2020,  Vegetable  crops  account  for  the  major  acreage  to  be  irrigated. 

The  gross  need  of  water  for  all  specialty  crop  irrigation  will  increase 
to  10,400  acre-feet  per  year  in  I98O  and  to  19,000  by  2020. 

Another  result  of  the  economic  budgeting  model  indicated 
that  the  only  general  field  crop  with  an  economic  potential  for  irrigation 
in  all  three  projection  years  is  potatoes.  This  analysis  reflects  only 
what  is  nost  economically  efficient  for  resource  owners  under  an  either/ 
or  set  of  conditions.  It  does  not  reflect  the  known  small  amount  of  gen- 
eral field  crop  irrigation  that  takes  place  for  such  other  reasons  as, 
the  inability  to  expand  a farm  unit,  availability  of  a inexpensive  water 
source,  or  the  incidental  use  of  an  available  system  that  is  normally 
used  for  a high  value  crop.  Soil  group  4 shows  the  greatest  potential 
for  potatoes.  The  total  projected  acreage  of  irrigated  potatoes  needed 
will  be  4,100  in  1980,  nearly  4,600  in  2000,  and  6,200  in  2020,  The 
gross  water  demands  for  the  expected  irrigated  acreages  will  be  approxi- 
mately 2300,  2600,  and  3400  acre-feet  in  1980,  2000,  and  2020  respective- 
ly. 

Projections  show  a potential  for  28,050;  36,682  and  48,044 
acres  under  irrigation  for  years  1980,  2000  and  2020,  respectively,  which 
would  require  25,570;  31,209  and  38,834  acre-feet  of  water  on  an  average 
basis . 

(2)  Drainage 

Approximately  635,000  acres  of  land  are  affected  by  excess 
soil  moisture.  There  is  an  economic  potential  for  drainage  that  will  re- 
duce production  costs  on  178,000  acres  of  cropland  by  I98O.  There  will 
be  an  economic  potential  for  drainage  of  cropland  on  134,000  acres  in 
2000,  and  156,000  acres  in  2020  (Table  36,  page  114) 
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TABLE  36  - Acreage  of  Cropland  Requiring  Drainage  and  having  an  Econcrdc 
Potential  to  Drain,  1980,  2000,  and  2020 


Soil  Association 

1^80 

2000 

2020 

1 

( 1 ,000  Acres) 

25.6 

4.0 

7.3 

2 

14.4 

35.5 

62.0 

3 

16.4 

61.4 

55.2 

4 

74.6 

5.9 

7.3 

5 

31.0 

— 

19.2 

6 

11.4 

— 

1.6 

7 

. ^.3 

l6 .9 

3.7 

Total 

^77.7 



156.6 

Of  the  total  amount  needed  by  1980,  23,965  acres  of  organic 
so  ili/and  47,430  acres  of  mineral  soil  can  be  improved  by  adequate  out- 
lets within  the  watersheds  inventoried  in  this  study  designated  as  having 
potential  for  early  development  (the  next  10  to  15  years).  The  addition- 
al acreage  of  land  can  be  obtained  through  the  use  of  on-farm  and  small 
group  drainage  facilities. 

(3)  Rural  Household  and  Livestock 

Total  water  demands  or  requirements  for  rural  domestic  and 
livestock  use  in  the  project  years  are  made  up  of  three  basic  components: 
(1)  water  needs  for  all  livestock  consistent  with  the  sales  of  livestock 
and  livestock  products,  (2)  water  demands  by  the  farm  family  and  hired 
farm  workers  and  their  families,  and  (3)  water  to  be  used  for  the  pre- 
paration of  chemicals  and  pesticides  for  general  farm  use. 

Water  requirements  for  these  uses  represent  the  summation 
of  totals  for  each  class  of  livestock  or  domestic  need  under  various 
assumed  uses  and  use  rates  for  the  three  projection  years.  It  is  assum- 
ed that  water  needs  for  livestock  and  rural  domestic  farm  uses  will  be 

_!/  Much  of  the  organic  soil  will  undoubtedly  be  in  ihe  production  of 

vegetables  and  other  high-valued  crops,  such  as  sod  for  landscaping. 
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TABLE  37  - Estimated  1960-2020  General  Farm,  Livestock 
and  Rural-Farm  Domestic  Water  Requirements  }J 

Grand  River  Basin,  Michigan 


Annual  Use 

Item 

I960 

1980 

2000 

2020 

Olillion  Gallons; 

Cows  2j  Milk 

1 ,l0-'-i.2 

1,066.2 

1,360.1 

1.727.6 

Dry  Cows 

93*5 

89.7 

101.3 

117.6 

Young  Stock 

335.9 

335.9 

379.3 

440,2 

Dairy  Cleaning 

26.2 

84.0 

189.7 

220.1 

Dairy  Sanitizing 

105.0 

125.9 

189.7 

220.1 

Licuid  Manure  Handling 

— 

4.2 

23.7 

55.0 

Sews 

23.6 

33.9 

55.7 

69.2 

Pigs 

76.3 

114.2 

187.7 

241.0 

Wallow 

21.2 

51.9 

72.7 

48.2 

Clean-Sanitizing 

— 

62.3 

174.4 

231.4 

Fogging -Cooling 
Laying  Flock  L gal/ 

— 

26.0 

72.7 

192.8 

100,  & Young  1 gal/ 
IOC  ZJ 

19.7 

l6.4 

20.8 

8.3 

Egg  Washing 

3.9 

3.3 

4.2 

1.7 

Clean-Sanitizing 

.L 

.5 

.9 

.5 

S p r ayi  ng  -C  o o li  ng 

— 

3.3 

8.3 

3.3 

Beef  CcX'.’s  and 

Reolacements 

75.3 

112,2 

219.3 

348.5 

Cattle  it  Calves 

351.6 

408.1 

657.8 

968,2 

Clean-Sanitizi  ng 

1.1 

5.6 

12.0 

15.9 

Turkeys  cj 

35.2 

49.3 

71.9 

100.0 

Clean-Sanitizing 

^ c; 

1.3 

3.3 

6.8 

Spray! ng-Cooli ng 

— 

4.5 

13.1 

16. 3 

Sheep-  & Lamts  ^/ 

23.1 

18.5 

20.7 

26.5 

Ewe  Flock 

41.8 

33.8 

43.0 

54.3 

Clean-Sanitizing 

.2 

.9 

1.8 

2.2 

Family  Water  Use 

2,833.3 

2,259.3 

2,199.1 

2,168.1 

Car  & Truck  Wash 

55.6 

122.2 

120.6 

99.0 

Lawn  & Garden 

148,2 

244,5 

402.0 

495.0 

Swimming  Pool 

— 

18,4 

101,2 

202.5 

Hired  Workers  & Family^ . , 
Sheep  (5-15^r^^^^^'^^ 

620,5 

3.0 

728.2 

1.7 

759.2 

1.5 

722.7 

1.4 

Beef  (3-55^) 

1.9 

2,2 

3.2 

5.1 

Dairy  (3-5!^) 

23.3 

17.9 

15.2 

17.6 

Pigs  (5-15^) 

5.7 

5.9 

6.8 

6.0 

Vegetables 

7.4 

10,4 

8,2 

9.4 

Fruit 

85.8 

82.4 

67.9 

80.2 

Small  Fruit 

3.1 

6.9 

6.1 

8.3 

Potatoes 

. 1 

2.8 

4,t 

TOTAL 

6.132.8 

6.8:-4.r  . 

Adapted  from  Water  Systems  Anauvsis  tc  Meet  Changing  Conditicr.s  ,Agri- 
Cultural  Engineering  Department,  Michigan  State  Univesity,  Information 
eries  152,  File  No.  18.35*  X15 

/ Product  Marketed. 


generated  in  areas  of  adequate  ground  water  supplies.  Fa:-!?;  operators 
would  not  knowingly  set  up  an  enterprise  nombi nation  requiring  large 
amounts  of  water  in  an  area  with  inadequate  natural  supplies. 


Under  the  assumptions  used  in  this  study  and  reflected  in 
the  data  on  Table  37.  page  115,  the  I96O  need  for  water  was  6.1  billion 
gallons.  Family  water  use  in  the  home  accounted  for  46  percent  of  the 
total  and  the  consumption  by  dairy  cattle  in  the  production  of  milk  also 
required  a large  quantity  of  water. 

Rural  home  and  livestock  total  water  demands  are  expected 
to  increase  to  6,2  billion  gallons  in  19S0,  then  6.9  iu  2000,  and  nearly 
9.0  in  2020,  the  latter  being  some  45  percent  above  the  I96O  estimated 
use  le\al.  Although  family  water  use  rates  rise  continually  over  the 
study  period,  the  reduction  in  numbers  of  people  is  sufficient  to  cause 
a downward  trend  in  both  the  absolute  water  need  and  the  proportion  this 
item  comprises  of  the  total.  One-fourth  of  all  water  requirements  in 
2020  are  for  family  use. 

b.  Forest-based  Industrial  Uses  At  the  present  time,  sawmills  re- 
quire very  little  industrial  water.  In  19^2,  there  were  approximately 
46  commercial  sawmills.  Their  combined  annual  output  was  estimated  to 
be  approximately  30  million  board  feet  of  lumber.  The  total  combined 
present  water  use  of  these  mills  is  not  over  600,000  gallons  per  year. 

The  future  water  demand  for  these  mills  will  be  a very  small  portion  of 
the  total  industrial  demands. 

Presently,  there  are  no  primary  manufacturing  pulp  mills  in  the 
Basin  and  only  one  secondary  manufacturing  paper  mill,  located  at  Rock- 
ford in  Kent  County.  Its  present  use  is  one  million  gallons  per  24  hours 
of  operation,  which  is  projected  to  double  by  2020. 

c.  Uona^ricultui-al  Uses  Water-oriented  outdoor  recreation  is  an 
important  part  of  the  total  recreation  needs  of  the  Basin.  Mary  areas  in 
the  Basin  are  severely  limited  with  respect  to  the  supply  of  outdoor 
recreation  facilities. 

The  Bureau  of  Outdoor  Recreation  provided  recreational  demand 
projections  for  four  of  their  designated  subareas  within  the  Basin. 

These  subareas  and  their  included  counties  are  as  follows: 
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Subarea 
Jackson 
Lansing 
West  Central 
Grand  Rapids 


Counties 

Jackson 

Clinton,  Eaton  & Ingham 
Barry,  Ionia,  & Montcalm 
Kent  & Ottawa 


The  I,ansing  Subarea  is  the  source  of  greatest  demand  followed 
by  the  Grand  Rapids,  West  Central,  and  Jackson  subareas  in  descending 
order. 


The  total  projected  demands  for  the  years  1980,  2000,  and  2020 
wei’e  approximately  11.4,  2l,3,  and  37»7  million  annual  occasions  respec- 
tively,—/ Five  major  outdoor  recreational  activities  were  considered  in 
these  projections:  three  water-dependent  activities — swimming,  boating, 

and  waterskiing,  along  with  two  water-enhanced  activities — ca;nping  and 
picnicking.  These  five  activities  are  commonly  carried  on  at  sites  of 
or  associated  with  federal  water  resource  development  projects.  Finan- 
cing the  development  or  enhancement  of  these  activities,  in  terms  of  land 
acquisition,  facility  construction,  and  operation  and  maintenance  of  such 
facilities,  constitutes  a considerable  share  of  the  costs  allocated  for 
recreation  area  development  at  federal  projects. 

Water-enhanced  recreation  in  a forested  setting,  especially  inhere 
there  is  an  adjoining  development  for  land-oriented  recreational  activ- 
ities, is  desirable  and  is  considered  necessary.  Camping  and  picnick- 
ing in  wooded  areas  are  vastly  improved  by  adequate  supplies  of  good 
quality  v/ater,  both  for  drinking  and  camp  sites  uses  and  for  aesthetic 
beauty  and  scenic  enhancement.  Waterfoul  and  sport  fisheries  also  depend 
upon  quality  water  as  a biological  need.  Good  forest  management  practices 
.must  be  emphasized  to  insure  high-quality  runoff  for  recreation  and  other 
uses,  while  meeting  the  increasing  need  for  wood  products. 

Industrial  needs  for  water  will  increase  as  the  economy  of  the 
Basin  expands  and  prospers.  Although  the  extent  of  water  degradation  by 
industrial  uses  is  small  when  viewed  on  a basin-wide  basis,  critical 
problems  are  created  in  local  situations.  Effective  regulations  on  water 


_l/  Annual  occasions  are  the  total  projected  number  of  occasions  that  per- 
sons will  enjoy  daring  the  entire  year. 
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use  are  needed  to  help  guide  industries  in  the  proper  use  of  this  re- 
source . 

Meeting  the  water  needs  and  demands  of  an  expanding,  urban  pop- 
ulation has  become  one  of  the  major  challenges  in  the  Basin.  In  some 
portions  of  the  Basin,  water  is  being  taken  from  the  ground  water  supply 
faster  than  it  is  being  replenished.  Greater  use  must,  therefore,  be 
made  of  the  surface  and  impounded  waters,  along  with  developing  better 
water  reuse  methods. 

2.  FLOODWATER  PREVENTION  AND  WATERSHED  PROTECTIO:; 

Flood  prevention  and/or  improved  drainage  is  needed  on  the  635 i 000 
acres  in  the  Basin  now  vulnerable  to  floodvjater  damages  or  having  -wetness 
problems.  Flood  preventative  measures  are  needed  on  90,000  acres  of  dis- 
tinct floodplain  lands. 

Floodwater  retarding  structures  and/or  multiple-purpose  channels 
(flood-prevention  and  drainage)  are  required  to  alleviate  conditions  of 
frequent  flooding  and  impaired  drainage.  Mon-structural  conservation 
measures  for  watershed  protection  are  needed*on  1.2  million  acres  -within 
the  Basin  by  1980.  These  agronomic,  grassland,  and  woodland  practices 
are  also  needed  in  conjunction  with  the  structural  measures,  above  and 
below  the  structure  sites,  and  in  areas  of  less  pronounced  flood  danger 
(no  structural  site  planned)  to  control  the  rate  and  amount  of  soil  loss 
and  -water  flow. 

A positive  approach  toward  conservation,  preservation  and  improvement 
is  needed  in  the  minds  of  all  of  the  local  people  if  such  impro-/ements 
are  to  be  accomplished.  Watershed  Improvements  are  most  successful  when 
both  the  urban  and  rural  peoples,  both  the  faxner  and  the  factory-  workers 
are  sufficiently  motivated  to  want  to  start  and  fully  carry  out  suggested 
resource  conservation  measures.  Local  leaders  will  need  to  sho-w  financia 
and  resource  savings  and  scenic  betterment  in  both  country  and  city  sit- 
uations in  their  discussions  -with  the  landowners  and  users. 

3.  RELATED  TREATMEfJT  :.'EED5 

Proper  management  of  the  land,  its  use  and  treatment  is  needed  f.r 
the  general  economic  growth  and  betterment  of  the  Basin.  A land  treat- 
ment program  that  will  provide  for  continuous  utilization  of  land  re- 
sources to  satisfy  current  needs  and  at  the  same  time  conserve  this  re- 
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source  for  future  r.eeds  is  essential. 

Econcr.ic  projections  of  crops,  yields,  and  costs  of  production  con- 
tained in  this  study  are  based  on  adequate  land  use,  treatments,  and 
management.  Failure  to  follow  adequate  practices  would,  of  course,  sub- 
stantially reduce  projected  yields  and  increase  costs  of  prodtection. 
Therefore,  a urogram  of  land  treatment  to  reduce  runoff,  erosion,  and 
sedimentation  must  be  carried  out. 

The  Michigan  Inventory  of  Soil  and  Water  Conservation  Needs  (CNI) 
shows  projected  future  acreages  of  cropland,  pasture,  forest  and  wood- 
land that  will  need  conservation  treatment.-^  From  the  total  of  2.1  mil- 
lion acres  determined  in  1953  to  be  in  need  of  treatment  by  I960  should 
be  subtracted  the  amount  of  land  treatment  applied  during  the  IC-year 
period,  January  1958  tnrougk  June  30.  1968  to  determine  the  existing 
unfilled  needs  (Table  33j  page  120). 

a.  Crop  and  Pastureland  The  CKI  in  1958  identified  1,315.500  acres 
needed  for  cropland  in  1980  as  having  one  or  more  conservation  problems 
and  requiring  conservation  treatment  in  order  to  help  meet  future  Basin 
crop  needs.  Over  one-third  of  the  original  needs  have  been  treated  in 
the  last  ten  years.  Nearly  750.000  acres  remain  in  need  of  treatment. 

Such  treatment  should  be  geared  specifically  toward  significantly  reducing 
’.vind  and  water  erosion  on  196,000  acres,  excess  water  on  or  in  301,000 
acres,  and  unfavorable  soil  conditions  on  233.000, 

About  184,000  acres  were  identified  by  the  CKI  as  anticipated 
pastureland  by  1980  that  needed  one  or  m.ore  pastureland  treatment  measures 
in  1958.  There  have  been  35.000  acres  successfully'  treated  in  the  past 
decade.  The  acreage  remaining  in  need  of  treatment  is  149,000.  The 
major  needs  are  the  establishment  or  re-establishment  of  vegtation  on 
75,500  acres  and  the  improvement  of  vegetative  cover  on  5^.100  acres  of 
pasture.  A total  of  17,800  acres  of  wet  areas  need  removal  of  excess 
v/ater  and  protection  of  vegetative  cover.  Theatment  measures  to  control 
soil  erosion  are  also  needed. 

jj  Cril  report  estir.ates  for  1975,  which  were  used  without  adjustment 

in  this  study  and  assumed  to  be  valid  for  the  projection  year  of  I98O. 
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TABLE  38  - Ptiycical  Land  Treatrent  Needs 


I 


Land  Use 

Expected 
Acreage  p/ 
Use  198CP' 

Acreage 
Needing 
Treatment 
1980  2/ 

Acreage 
Treated-,  / 
19*58-6  8^' 

Remaining 
Area  Requir- 
ing Treatment 
3v  1930 

(1,000 

acres} 

Cropland 

1,863.8 

1,316 

568 

748 

Pasture 

269.8 

184 

35 

149 

Forest 

643.6 

490 

19 

471 

Miscellaneous 

388.7 

107 

4 

103 

Other  l/ 

392. -5 

Total 

3.558.4 

2.097 

626 



1/  Includes  urban  built-up  areas  and  water  surface  acreage. 
2/  Based  on  1958  CNI  data. 

2/  Applied  from  January  1958  to  June  30,  1968. 
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acres  of  forested  land  as  needing  one  or  more  conservation  measures,  the 
present  acreage  projected  for  forested  land  use  in  I960  in  need  of  treat- 
ment is  471,000.  The  net  gain  resulted  when  the  expected  addition  of  idle, 
crop  and  pasture  land  acres  to  forest  land  uses  overbalanced  the  acreage 
receiving  treatment  measures  in  the  past  decade. 

Restocking  or  restoration  to  a productive  condition  will  be 
needed  '■  n 139,800  acres  of  commercial  forest  land  and  idle  open  lands 
presently  non-stocked  by  I960.  Protection  from  overcutting  and  excessive 
logging  damage  is  needed  on  3^6,200  acres.  Grazing  control  is  needed  on 
91,800  acres.  Hydrologic  stand  improvement  is  needed  on  107,200  acres. 

Fire  protection  on  forested  lands  is  presently  being  adequately 
handled  through  the  State  Department  of  Natural  Resources  in  cooperation 
with  the  U.S,  Forest  Service.  In  order  to  meet  future  protection  re- 
quirements, there  is  a need  for  additional  brush-type  wildfire  equipment 
and  training  in  the  volunteer  fire  departments,  as  well  as  additional 
prevention  programs. 

The  future  demands  to  convert  forested  lands  will  largely  affect 
the  farm  wocdlots , bottomlands , and  similar  areas  now  in  sawtimber-sized 
trees.  The  production  from  these  lands  will  be  lost  and  should  be  re- 
placed. The  Conversion  pi-ocess  may  be  incomplete,  isolating  certain  lands 
from  reasonable  access  to  timber-product  markets.  Forethought  is  needed 
during  the  planning  for  such  conversion  to  avoid  such  difficulties. 

There  is  a need  for  the  protection  and  establisiiment  :f  trees 
and  forest  cover  in  the  metropolitan  and  suburban  areas.  Technical  as- 
sistance and  consultive  and  education  services  can  assist  regional  and 
township  planning  commissions,  planning  boards,  and  city  leaders,  as  well 
as  local  individual  urbanites,  in  developing  urban  forest  conservation  and 
improvement  practices. 

c.  Nonagricultural  Land  It  is  estimared  that  i 03. 000  of  the  acres 
projected  to  be  classed  as  mincellaneoun  use  in  I960  will  need  treatment. 
Generally,  such  treatment  involves  measures,  such  as  grass  and  tree  esta- 
blishment, to  control  erosion.  Water-controlling  measures  are  also  needed 
at  various  sites. 


There  will  be  increased  pressure  placed  upon  landowners  to  con- 


vert  their  agricultural  and  ^'crested  lands  into  urban-industrial  uses, 
such  as  highways,  airports,  and  urban- suburban  developments.  The  order- 
ly conversion  of  crop  and  pasturland  should  be  encouraged  to  prevent 
haphazard  urbanization  and  excessive  reductions  in  the  better  agricul- 
tural land. 

More  intensive  use  of  cropland  and  woodland  areas  for  recrea- 
tion purposes  is  expected.  Multiple  use  of  such  Basin  lands  when  fea- 
sible for  hiking,  picnicking,  hunting,  and  other  natural  resource-based 
recreation  activities  is  necessary  and  desirable.  Water-oriented  out- 
door recreation  is  an  important  part  of  the  people's  attraction  to  agri- 
cultural and  forested  settings.  Although  many  locations  have  adequate 
resource  conditions,  the  facilities  need  to  be  developed,  improved,  or 
made  more  available  for  public  use.  Long-range  planning  and  direction 
is  needed  to  help  meet  both  the  increasing  future  private  and  public 
recreation  needs. 

h.  EROSION  AhD  SEDIMENT  PROTECTION 

Protective  measures  are  needed  to  control  undue  erosion  occurring  on 
nearly  350i000  acres  of  cropland,  pasture  and  forest  land  in  the  Basin. 
Lack  of  such  protection  helps  cause  improper  management  of  the  -water  and 
related  land  resources  and  contributes  to  increasing  sheet,  rill,  gully 
and  streambank  erosion. 

Erosion  control  is  most  needed  on  open  and  untreated  areas.  If  left 
unchecked,  erosion  causes  considerable  damage  to  agricultural  crops, 
fields,  fences,  and  building  sites.  Erosion  control  is  also  a consider- 
ation of  improved  forest  management.  Need  of  protective  measures  to  con- 
trol erosion  affecting  such  nonagricultural  land  uses  as  highways  cuts, 
unsurfaced  roads,  bridge  embankments  and  approaches,  road  culverts,  and 
business,  residential,  and  other  construction  sites  is  markedly  increas- 
ing. Some  sections  of  streambanks  in  the  Basin  need  erosion  control 
practices  to  retard  further,  heavy  soil  losses  and  fouling  of  water 
quality. 
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Sheet  erosion  rates  on  Basin  cropland  soils  need  to  be  reduced  to 
at  least  the  maxi.riun  allowable  "soil-loss  tolerance"  for  each  given 
acre,_^/  Considering  the  Basin-wide  average,  this  would  involve  a re- 
duction from  a weighted  mean  ei-osion  rate  3-11  tons  of  soil  loss  per  acre 
per  year  (t/a/y)  to  a soil-l.oss  tolerance  of  }.00  t/a/y  for  most  of  the 
soil  associations  in  the  Basin.  Altnough  this  above  difference  may  not 
be  particularly  significant,  an  examination  of  the  various  soil  associa- 
te more  strongly  emphasizes  the  need  to  reduce  cropland  erosion.  Soil 
Association  2,  typically  the  Miami-Conover  soils,  occupying  more  than  one- 
third  of  the  Basin,  has  a markedly  higher  weighted  mean  erosion  rate  — 
4.26  t/a;'y.  Control  of  erosion  is  also  needed  on  pasture  lands  even 
though  the  existing  weighted  mean  erosion  rates  are  much  less  than  on 
cropland . 

Erosion  losses  from  soils  on  forested  lands  need  to  be  reduced,  idea- 
lly to  approach  geologic  norms,  to  help  improve  the  w'ater  quality  in  the 
Basin.  Such  reductions  below  the  present  erosion  rate  of  0.1  tons  of  soil 
less  per  acre  per  year  need  to  be  part  of  a program  of  improved  forest 
management,  which  would  also  include  grazing  control,  tree  planting  and 
hydrologic  cultural  operations. 

Control  of  erosion  on  nonagricultural  lands  is  most  needed  on  sites 
undergoing  c;  nstruction.  Soil  losses  on  ground  left  open  during  con- 
struction operations  have  been  found  to  be  20  times  greater  than  the  aver- 
age soil  less  from  all  types  of  nonagricultural  lands  in  varying  degrees 
of  development,  according  to  a Southeast  Michigan  urban  erosion  study. 

C . ntractors  and  builders  need  to  be  convinced  that  practicing  erosion- 
controlling operation  during  site  development  is  much  more  effective  than 
doing  it  at  the  very  end. 

_^/  The  term  "soil-loss  tolerance"  is  used  to  denote  the  maximum  rate 
of  soil  erosion  that  will  permit  a high  level  of  crop  productivity 
to  be  sustained  economically  and  indefinitely.  This  rate  is  pre- 
dicted through  the  Universal  Soil  Loss  Equation  and  is  usually 
expressed  in  terms  of  average  soil  loss  per  acre  per  year. 


Unchecked  erosion  contributes  to  excessive  sedimentation  of  water- 
ways. Controlling  soil  losses  is  needed  to  help  reduce  the  sediment  dis- 
charge rates  into  streams,  rivers  and  lakes.  Heavy  sedimentation  outs 
sown  the  use  of  such  waters  and  affects  their  appearance. 

More  effective  water-control  measures  are  needed  to  contain  sediment- 
laden  waters  during  floodstage  so  the  sediment  deposits  do  not  end  up 
smothering  crop  and  pasture  lands,  as  well  as  hamper! ng  use  of  roadways, 
bridges,  and  other  man-built  structures.  Sediment  control  is  needed  in 
forested  areas  to  facilitate  management  operations  and  help  preserve 
wildlife  habitat  and  recreation  opportunities.  Excessive  sedimentation 
negates  the  water-controlling  effects  that  a covering  of  litter  on  the 
forest  floor  can  bring. 

5.  POLLUTION  CONTROL 

Effective  control  of  such  water  pollutants  as  -waste  materials,  plant 
nutrients,  exotic  chemical  sprays,  and  soil  particles  (suspended  sedi.ment, 
is  a major  need  in  the  Basin.  Treatment  of  already  fouled  waters  is  need- 
ed to  sufficiently  restore  them  to  an  acceptable  condition  for  varied 
fish  and  wildlife  populations  and  for  recreational,  industrial,  and  do- 
mestic uses.  Further  controls  are  needed  to  restrict  these  pollutants 
from  entering  and  fouling  presently  clean  waters. 

Control  of  agriculture-related  pollutants  must  be  considered  together 
with  controls  for  municipal,  industrial,  mining,  marine,  and  other  tj-pes 
of  pollution  in  developing  an  integrated  effort  for  improving  the  soil, 
water  and  air  resources  of  the  Basin. 

6.  PRESERVATION  OF  ENVIRO.'iMENTAL  QUALITY 

In  the  process  of  finding  solutions  to  problems  of  water  supplies, 
flooding,  land  use,  erosion,  sedimentation  and  pollution,  care  is  needed 
to  use  methods  and  measures  which  also  preserve  or  enhance  the  quality 
of  the  natural  environment. 

Water  level  fluctuations  need  to  be  regulated  in  controlled-situa- 
tion  sites  to  cut  down  excessive  aquatic  growth.  The  use  of  rapid  draw- 
downs needs  careful  thought  before  implementing  because  of  the  barren 
banks  that  can  quickly  become  exposed. 

Land  use  problems  can  be  solved  in  various  ways.  Care  is  needed  to 
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use  management  metliods  that  can  reinforce  and  improve  the  beauty  spots; 
e.g.,  avoiding  abuse  through  over  use  of  recreation  areas,  promoting  for- 
est management  techniques  that  enhance  the  beauty  of  woodlands,  the  con- 
trol of  trash  and  waste  material  dumping  into  waterways  and  on  rural  sce- 
nic areas. 

Control  of  the  soil  on  the  land  is  reeded  to  help  maintain  a clear- 
ness and  attractive  coloration  in  the  streams,  ponds  and  lakes,  encour- 
aging a greater  human  use  and  appreciation  of  the  water  and  related  land 
resources  in  the  Basin.  Excessive  sedimentation  in  reservoirs,  water- 
ways, and  on  land  during  flooding  needs  corrective  measures  that  will 
restore  the  natural  appearance  of  the  resource  as  well  as  the  effective 
usefulness  of  the  site  or  structure. 

A strong  program  is  needed  to  stop  the  accelerating  deterioration  of 
the  natural  environment  in  and  around  areas  of  high  population  density. 

With  continued  delay,  the  costs  of  correcting  such  situations  will  be 
extremely  high.  In  many  cases  correction  will  become  impossible.  A wide 
variety  of  technical  disciplines,  careful  planning,  continuing  management, 
and  strong  community  action  needs  to  be  involved.  Without  them  in  the 
right  combination,  public  and  private  programs  for  planning  and  managing 
natural  lands  within  the  urban  area  cannot  be  successful. 

7.  ACCELERATED  SOIL  SURVEYS 

Agricultural  land  is  under  increasing  pressure  from  urban  growth  and 
expanding  public  facilities.  The  nearly  irrrversible  land  use  decisions 
which  are  being  made  daily  require  sound  planning.  A detailed  soil  sur- 
vey is  basic  to  the  planning  process.  This  inventory  of  our  soil  resources 
shows  the  location  of  different  soils,  describes  their  physical  and  chem- 
ical properties,  and  summarizes  their  limitations  for  various  uses. 

Approximately  2,500  acres  in  the  Basin  are  being  converted  to  urban 
uses  annually.  This  acreage,  will  nearly  double  by  the  year  2020,  This 
scope  of  development  must  be  based  on  sound  soil  information. 

At  this  time,  eleven  of  the  twenty  counties  with  acreage  within  the 
Basin  have  soil  surveys  completed  or  scheduled  for  completion.  There  are 
no  current  plans  for  completing  the  detailed  soil  survey  in  the  remain- 
ing nine  counties.  In  these  areas,  the  Soil  Conservation  Service  will 
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continue  to  provide  soil  surveys  to  individual  landowners  for  ccnserva 
tion  planning.  This  will  not,  however,  be  sufficient  to  provide  guid- 
anc6  for  sll.  anticipatod  land  us6  docisions. 
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SECTION  VI 

EXISTING  WATER  AND  RELATED  LA®  RESOURCE  PROJECTS  Ar.D  PROGRUU-IS 


There  are  a number  of  projects  and  activities  presently  taking  place 
in  trie  Basin  which  are  tended  to  help  the  people  better  manage  their  use 
of  the  natural  resources.  Some  of  the  projects  are  part  of  broad  pro- 
grams carried  out  by  State  and  Federal  governmental  agencies.  County  and 
city  governments  and  private  citizen  groups  work  on  localized  aspects  of 
these  projects  as  well  as  on  smaller  projects  of  their  own.  The  resource- 
imorovement  projects  suggested  by  this  study  can  supplement  these  existing 
activities . 

1.  U3DA  AGENCIES 

Several  USDA  agencies  carry  out  programs  that  provide  both  technical 
and  financial  assistance  to  help  private  landowners  apply  proper  land  use 
practices  to  their  land.  Some  of  the  agencies  direct  similar  resource- 
improvement  programs  on  public-owned  lands.  Other  agencies  carry  on 
research  and  provide  technical  information  and  support  to  these  operations 
agencies . 

a.  Agricultural  Research  Service  The  Agricultural  Research  Service 
conducts  research  to  provide  a scientific  basis  and  support  for  the  land 
and  water  resource  programs  administered  by  operations  agencies  of  the 
Department  of  Agriculture.  Included  are  investigations  on  hydrologic 
performance  of  agricultural  watersheds;  erosion  and  sedimentation;  mois- 
ture and  water  conservation;  irrigation;  drainage;  hydraulics  of  water 
control  structures  and  channels;  soil  properties,  processes,  and  manage- 
metit;  soil-water-plant  relations;  plant  nutrition;  practices  and  systems 
for  preventing  or  controlling  contamination  of  soil  and  water  resources 
by  agricultural  chemicals  and  farm  wastes. 

b.  Agricultural  Stabilization  and  Conservation  Service  The  Agricul- 
tural Stabilization  and  Conservation  Services  administeres  the  Agricul- 
tural Conservation  Program  and  the  Cropland  Adjustment  Program  through 
which  the  Federal  Government  shares  the  cost  of  increasing  the  applica- 
tion of  certain  soil  and  water  conservation  practices.  These  practices 
help  to  reduce  soil  erosion  and  sedimentation,  reduce  runoff,  and  provide 
water  storage  funds  for  agricultural  and  other  uses. 
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c.  Econonlc  rtesearch  Sfervice  The  Econ  r.ic  Research  Service  is  cor.- 
cerr.ed  ’.cith  evaluating  present  and  future  pr&vdcclion  capabilities  of  Ar.er- 
ican  agriculture,  both  nationally  and  regi  ^nally.  Research  into  the  fin- 
ancial benefits  that  can  be  aerived  from  adjusting  resource  use,  adoptir,g 
new  technologies,  and  developing  existing  resources  provides  tr.e  .teans 
for  evaluating  future  agricultural  production  and  the  need  for  water  re- 
source development.  This  information  is  readily  available  to  farm  opera- 
tors and  agricultural  leaders  for  their  use  in  future  management  decisions. 

d.  Farmers  Home  Administration  The  Farmers  Home  Administration 
has  various  loan  provisions  which  affect  the  management  and  development 
of  rural  and  urban  water  resources.  These  include:  (a)  watershed  loans 
to  local  sponsors  to  help  finance  their  share  in  PL-566  watershed  pro- 
jects; (b)  loans  to  farmers  to  aid  in  applying  conservation  practices 
and  in  making  improvements  in  farm  operations;  and  (c)  loans  to  public 
bodies  for  development  of  land  and  water  for  recreation,  rural  domestic 
water  supply  and  waste  disposal  systems 

e.  Forest  Service  Forest  Service  programs  include  three  major  act- 
ivities: cooperative  state  and  private  forestry  pregram.s , administration 

of  the  national  forest  program,  and  forest  research.  Each  of  these  ac- 
tivities is  directly  related  to  the  water  resources. 

( 1 ) National  Forests 

Seven  hundred  acres  of  the  Huron-Manistee  National  Forest 
extends  into  the  Basin  in  Newaygo  County,  This  area  is  part  of  the 
Rogue  River  Sub-basin.  In  addition,  approximately  600  acres  of  federal 
land  in  the  Lower  Grand  Sub-basin  are  in  Land  Utilization  Projects  which 
are  under  contract  to  soil  conservation  districts  in  cooperation  with  the 
Forest  Service  (Plate  1,  Addendum).  The  multiple-use  policy  guides  the 
use  of  these  lands. 

(2)  Cooperative  State  and  Private  Forestry  Programs 
Watershed  protection,  fire  control,  pest  cot.  rcl,  and  for- 
est management  programs  on  State  and  privately  owned  forest  lands  are  be- 
ing conducted  by  the  Divinii  n of  Forestry,  Michigan  Department  of  Natural 
Resources  in  cooperation  with  the  U.S,  Forest  Service,  Most  of  these 
programs  make  significant  contributions  toward  the  solution  'f  water  re- 
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source  problems.  T};e  Forest  Ser/ice  also  participates  ir.  several  other 
programs  includir.g  the  Northern  Great  Lakes  Region  Program,  resource  con- 
servation and  development  projects,  and  other  river  basin  studies. 

(3)  Research 

The  Forest  Service  conducts  research  in  the  fields  of  water- 
shed manage.me-'.t , forest  economics,  and  timber,  recreation,  and  wildlife 
use  of  forested  lands.  Some  of  this  research  is  carried  out  at  various 
project  locations  in  the  experimental  forests  and  watersheds  of  the  State. 
T.;e  results  obtained  provide  a basis  for  developing  better  resource  man- 
agement methods  or.  forested  lands  of  similar  conditions  in  the  Basin, 
f.  Soil  Conservation  Service  The  Soil  Conservation  Service  is  in- 
V Ived  in  several  programs  in  the  Basin. 

( 1 ) Technical  Assistance  to  Soil  and  R/ater  Conservation  Dis- 


vricts 

Soil  Conservation  Districts  are  locally  organized,  locally 
mar.aged  segments  of  State  governm.ent.  Through  a Memorandum  of  Understand- 
ing, authorized  under  the  Soil  Conservation  Act  of  1935  (P.L.  46),  in- 
dividual SCO's  can  enter  into  an  agreement  with  the  SCS  to  receive  tech- 
nical asistance.  The  district  landowners  receive  this  i .'ifcrmation  and 
assistance  in  resource  conservation  improvement  from  SCS  technicians 
stationed  at  the  county  level. 

The  program  of  the  districts  involves  conservation  planning 
on  all  lands,  assisting  in  the  development  cf  broad  research  plans,  and 
the  installation  of  land  treatment  and  conservation  practices.  The  prac- 
tices are  determined  after  full  consideration  of  the  soil  capabilities 
and  needs  of  the  land. 

There  are  22  Soil  Conservation  Districts  which  are  partly 
or  v/holly  within  the  Basin. 

(2)  Watershed  Protection  and  Flood  Prevention  ^P.L.  c66' 

This  program  provides  a project-type  approach  to  soil  and 
•I’ater  resource  development,  use,  and  conservation.  Proper  land  treat- 
ment is  the  basic  element  of  watershed  projects.  Structural  measures 
operate  in  conjunction  with  land  treatment  to  achieve  such  project  objec- 
tives as  flood  prevention,  drainage,  irrigation,  recreation,  and  fish  and 
wildlife  improvement.  Qualified  local  sponsors  obtain  Federal  technical 
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and  coEt— nhra'inc:  assistance  for  the  installation  of  necessary  ’.rorks  of 
inpro\’'enont. 

Txro  -t-ratershed  projects  liave  been  completed  '.rithin  the  Basin, 
and  are  contributing  to  inproTOd  rater  resource  management.  The  Muskrat 
Creek  VJatershed,  located  in  Clinton  County  includes  2200  acres  of  land 
troatrient  and  4.6  males  of  multiple  purpose  (flood  prevention  and  drain- 
age) channel  improvement.  Tlie  Catlin-Waters  V/atershed,  also  located  in 
Clinton  County,  includes  710  acres  of  land  treatment  and  4.3  m.iles  of 
rraltiple  purpose  (Clood  prevention  and  drainage)  channel  improvement. 

(3)  Conservation  Needs  Inventor-/ 

A National  Conservation  Needs  Inventory  ras  made  in  195“-60. 
A breakdoi-m  of  this  data  ras  made  both  by  state  and  county.  Starting  in 
1967  this  inventory  was  being  updated  and  widened  in  scope  to  provide 
more  c’orrent  detailed  data  on  land  use  and  conservation  treatment  needs 
by  soils  on  non-Federal  rural  land,  and  to  obtain  data  on  ratershed  pro- 
ject needs  for  both  privately/  and  publicly  cn-med  land  in  the  United  States. 

The  first  phase  covers  the  non-Federal  r’cral  land  available 
for  the  production  of  food  and  fiber  crops.  This  part  of  the  inventor;,’ 
will  sho;;:  (a)  the  acreage  of  land  by  uses  and  subdivisions  as  a basis 

for  inventorjung  soil  and  rater  conservation  needs;  (b)  crop  and  land 
■'OSes  by  land  capability  classes  and  subclasses  for  cropland,  past’cre  land, 
forested  land,  and  other  lard. 

The  second  plase  covers  the  ratershed  project  needs  on  all 
lands  without  regard  to  cr.-mership.  The  inventor;.’  ’rail  shci.’:  (a)  numiber 

and  location  of  project-sice  watersheds,  (b)  kind  and  extent  of  water- 
shed problems,  (c)  need  for  project  action  for  all  p''jrposes  eligible 
under  PL- 566,  and  (d)  feasibility  of  the  inventoried  ratersheds  for  pro- 
ject development. 

(4)  Northern  Great  lakes  Region  Program 

In  1963  the  Secretar;’'  of  Agriculture  designated  the  coun- 
ties of  a 56-million  acre  area  in  the  norttern  parts  of  Minnesota,  Vfiscon- 
sin,  and  Michigan,  as  tlie  Norttern  Great  Lakes  Region  (NGIR).  Newac.’go, 
Mecosta,  and  Muskegon  Counties  are  part  of  the  Michigan  segment  of  the 
NGIR.  Onl;,''  the  extreme  southern  p.arts  of  those  counties  are  in  the  Grand 
River  Basin. 
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Local  ' aders  assisted  in  dividing  the  Region  into  5^  Bread 
Program  Areas  (BFA's''.  Those  portions  of  the  Basin  ir,  the  Region  are  in 
Michigan  bFA-'.L.  Land  in  a given  BPA  has  a similarity  ir.  t.he  natural 
rssi'Urces  available  and  the  problems  Involved  in  their  wise  and  continu- 
ing use.  Local  ieadership  through  the  Soil  Conservation  District  has 
taken  the  initiative  in  starti-.g  activities  leading  to  improve  resource 
use  and  development.  They  receive  technical  and  financial  assistance 
throug:;  "SEA  agencies,  p'-incipally  the  Soil  Conservation  Ser'/ice,  in 
developing  their  resources  for  the  greatest  benefit  to  all. 

(5)  Other  Programs 

As  of  the  end  of  the  1969  fiscal  year,  there  were  no  Re- 
source C ■t;servation  and  Development  projects  being  carried  on  within  the 
Basin,  Publis’r.ed  sell  surveys  are  available  fer  Ionia,  Montcalm,  and 
Muskegen  Counties.  Soil  surveys  have  been  completed  in  Livingston,  Ott- 
awa, and  Shiawassee  Coutities , bat  the  reports  have  not  yet  been  publish- 
er. Fregressive  soil  surveys  are  continuing  in  Clinton,  Eaton,  Gratiot, 

, ar.d  Washtenaw  Counties.  Scattei’ed  soil  mapping  for  conservation 
plar.r.ing  is  being  conducted  in  the  remaining  counties. 

. . OTiiER  va)ver:diemt  ac-e::cies 

The  Department  of  Agriculture  is  the  only  federal  agency  actively 
administering  any  public  land  in  the  Basin.  This  land  is  part  of  the 
Hur. :.-Mar.i stee  national  Forest.  The  rest  of  the  Public  owned  land  is 
under  state,  county,  and  municipal  administration,  which  have  various 
resource  development  programs.  These  governmental  branches  also  have 
p ■■~rams  which  provide  guidance  to  private  landowners  in  the  development 
of  their  ovjn  land. 

a.  Michigan  Department  of  Natural  Resources  The  State  has  develop- 
ed a number  of  public  recreation,  fish,  and  wildlife  areas  in  the  Basin 
which  are  managed  by  the  Department  of  tiatural  Resources.  As  of  June 
30,  1968,  they  had  built  1 state  and  lA  roadside  parks  on  over  1,500 
acres  in  7 counties.  There  were  53  fir.hing  access  sites  and  5 waterfowl 
flooding  projects  ' r.  1;  counties  f ‘he  sporting  public.  The  State  owned 
nearly  63. 000  acr-es  in  designated  s+ate  game  areas  located  in  parts 
of  10  counties.  Tiiey  .'.ad  3 s'^'ate  recreation  areas  in  h count' es;  their 
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land  ownei'ship  was  over  r’l.OOO  acres.  They  maintain  a 3.200-acre  v;ild- 
life  reaearoh  experiment  station  in  parts  of  Clint. m ai..i  Shiawassee 
Counties  and  a 200-acre  state  game  farm  in  Ingham  County. 

Caiioe  trail  routes  have  been  established  along  most  of  the  State's 
major  rivers.  In  the  Basin  there  are  trails  along  the  Grand,  Maple,  and 
Thornapple  Rivers.  Fully  developed  canoe  trails  will  include  periodic 
stopover  sites  having  such  facilities  as  boat  launc:;es,  camp  and  pic- 
nic grounds,  waste  disposal  places,  and  potable  water  supplies. 

Color  trails  have  been  marked  ti'.roug.hout  the  slate  to  p.ir.t  cut 
the  best  routes  to  travel  to  see  the  brilliance  of  the  fall  color  changes 
in  the  wooded  areas.  Four  of  these  trails  pass  through  ter.  of  the  coun- 
ties in  the  Basin. 

The  Division  of  F "estry  of  the  Department  of  !;atural  Rescurce 
works  with  private  landowners  upon  their  request , to  help  them  better 
manage  their  woodlands.  There  are  about  37  area  foresters  assigned  to 
cover  the  State  of  Michigan.  Six  ..f  these  men  work  in  counties  within 
the  Basin.  The  foresters  are  available  to  provide  forest  managemient 
assistance  for  the  wise  management  and  protection  of  forest  lands  to  assure 
m.a.xim'om  production  of  forest  products  and  services  and  protection  of  the 
watershed.  Some  of  them  spend  a portion  of  their  time  working  on  state 
forest  lands.  The  U.  S.  Forest  Service  cooperates  WTith  the  Division  of 
Forestry  by  providing  technical  and/or  financial  assistance  in  watersned 
and  forest  management. 

b.  Michigan  Cooperative  Extension  Service  Three  Extension  Specia- 
lists (in  Forest  Management)  of  the  Michigan  Cooperative  Extension  Ser- 
vice serve  the  S+ate  as  information  and  education  specialists  concern- 
ing forested  areas.  The  Basin  falls  within  the  jurisdiction  of  the  East 
Lansing -based  forestry  specialists.  Their  duties  include  responding  to 
requests  from  private  groups  to  lead  tours  and  give  talks  that  poi-'.t  out 
proper  forest  and  woodland  manage.ment  techniques  that  can  be  practiced 
on  private  forested  areas.  The  Extension  Service  program  in  Mlci’.igan  is 
financed  jointly  through  the  State,  the  C3DA,  and  Michigan  State  Univer- 
sity. 

c.  Soil  Conservation  Districts  The  Soil  and  Water  Conservati.n; 
Districts,  though  classed  as  ams  of  stdte  goverrjr.ent , are  orgar.i  "ed 
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a 'LUit2.’  basis.  Pi’cperty  .wners  wishing  to  receive  and  put  into  practice 
teciinical  i r-.t\,rination  or.  the  improved  use  of  their  resources  can  join 
tr.ese  districts.  They  receive  assistance  from  several  of  the  USDA  agen- 
cies toiv'ard  tiieir  objectives. 

d.  County  and  Municipal  Government  Each  county  and  its  major  mun- 
icipalities have  some  programs  involving  resource  improvement  in  their 
local  arear. 

(,  1 ) County  Parks 

Beside  the  state  parks  in  the  Basin,  there  are  8l  municipal 
and  c runty  parks  in  13  counties.  Eight  of  t.hese  county  and  state  parks, 
Ir.cated  in  parts  of  Barry,  Gratiot,  Jackson,  and  Ottawa, Counties  are  des- 
ignated as  Michigan  campsites.  Each  site  provides  from  some  to  all  of 
these  facilites:  swimming,  fishing,  boating  a.nd  canoeing  areas,  boat 
launch  sites,  trailer  parks,  campstoves,  water  and  electrical  facilities, 
and  waste  disposal  locations. 

(2)  County  Drainage  Districts 

The  drainage  districts  within  each  county  have  general  pro- 
grams of  periodic  miaintenance  and  repair  of  the  county  drain  ditches.  The 
oei*  '••kept  Countrywide  drain  systems  provide  their  landowners  with  favor- 
jil-.-  nearby  access  into  v;hich  they  can  channel  their  excess  water,  l^o 
.•oir.agement  or  c.onservancy  districts  have  been  established  as  yet 
- • ■ - i r 1 n . 

, 1 1 Flanning  Commissions 

A number  of  planning  commissions  are  active  within  the  Basin 
. r r’e; -iri  r.g  land  development  studies.  The  studies  set  forth  the  expected 
population  needs,  then  present  a pattern  of  wise  land  use  develop- 
m.i  -.*.  designed  to  conserve  and  perpetuate  the  natural  resources,  yet  meet 
the  people's  needs.  Included  are  studies  of  transportation,  water  manage- 
ment, fl-  dplain  delineation,  soils,  and  open  space  requirements. 

County  planning  commissions  have  been  established  have  been 
establisheu  in  Jackson,  Kent,  Livingston,  and  M'uskegon  counties.  The  Kent- 
Otta\wa  Regi  'nal  Planning  Commission  carries  out  planning  activities  for 
t:.at  tv;  , -county  region.  The  former  Tri-County  Regional  Planning  Commis- 
sion was  established  to  carry  cut  studies  for  Clinton,  Eaton,  and  Ingham, 
C'.unties.  Its  activities  have  notv'  been  terminated  and  planning  functions 
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are  belt.g  cari’ieJ  out  by  each  of  the  itidividual  c-  ur.'.es. 

3.  PrtKATE  BUSINESSES 

Tw;  rural  elect  ric  cooperatives,  t:;e  Tl-C  ur.ty  Ele^'^ric  a’.;  * 

Ottawa  and  Allegan,  serve  most  of  the  ;-ural  areas  f tr.e  Easi'..  '.ei- 
ther is  carrying  on  any  prominent  land  and  water  reS'-urce  impr  veme-.t 
projects  or  services  at  the  present. 

There  are  some  private  organizations  at  work  which  can  furt.ner  '_:.e 
cause  of  woodland  management.  The  Tree  Farm  Program,  sponsored  by  the 
American  Forest  Industries,  offers  public  recognition  to  private  forest 
land  owners  for  their  voluntary  commitment  to  good  forestry  practices. 
Some  forest-based  industries  have  established  their  own  management  pro- 
grams under  which  they  will  provide  technical  services  to  forest  o’wners 
under  contract  for  purchase  of  their  timber  products.  Forest  owners  can 
also  hire  the  services  and  technical  assistance  of  private  consultant 
foresters. 
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SECTIOn  Yll 

rOTEYTL’-L  DEVEIDPI-Eirr  Al©  SOLUTIONS 
TO  V/ATEH  AIE  REIATED  LAID  RESOURCE 
PR03LEI-S  ;UD  I'lELDS 

1.  DEVELOPIITT  i’OTEIITDlL 

a.  Water  ^erources  iYojected  nater  ncage  ard  related  land  reso'jrce 
requirenen''' j are  dependent  upon  the  physical  potential  for  developrent 
and  the  relative  costs  of  production  rath  and  vathout  dovelopnent. 

Average  anmul  runoff  varies  fron  approxinately  7 to  12  inches 
in  tie  Basin;  ho*rever,  sone  areas  show  a nininun  ranoff  of  about  one 
inch.  Average  annual  runoff  is  about  9.1  inches,  rjhich  is  about  2.7 
nillion  acre-feet  available  for  capture  to  be  used  for  agricultural  and 
ot-icr  p'urposes. 

It  is  expected  that  nuch  of  tia  increase  in  irrigation  will  be 
supplied  frori  ground  -.ater  sources.  A st’dy  by  the  U.  S.  Geological 
Sui'-.-oy  rho-.rs  a delineation  of  ground  rrater  availability  classified  in 
forr  catagories  — poor,  fair,  good,  and  excellent  (Figure  8,  page  133). 

In  the  "excellent"  categoig.',  there  are  988  square  niles  containing  a 
supply'.'  srlficient  to  irrigate  all  of  this  area;  hoiiever,  it  is  probable 
that  onl[,'  enough,  '..'ells  could  be  developed  to  iirigate  one-half  of  the 
area.  There  are  yl?  sqaiare  niles  of  area  classified  as  "good",  and  it 
is  expected  tlat  ^.^ells  could  be  developed  to  irrigate  about  25  percent 
of  this  area.  Tie  renainder  is  classified  as  "poor"  or  "fair".  In  these 
areas,  it  is  unreasonable  to  expect  developnent  of  ground  ••rater  so^arces 
for  irrigation  purposes  except  for  localized  situations. 

Potential  reser'/oir  sites  ut.ich  offer  attractive  possibilities 
for  public  or  private  developnsnts  have  been  inventoried  (Table  39»  pages 
135  thjr.i  1 39  and  Plate  4,  Addendun).  Public  or  private  organizations 
could  irrprove  tie  : rater- oriented  recreational  opportunities  by  utilizing 
these  reservoirs. 

b.  LquI  Resoi.tt-ccs  The  data  on  acreage  vlth  a pliysical  potential 
for  irrigation  (Table  31»  page  65  ) lias  been  incorporated  into  tlie  bud- 
geting r.alel,  along  •.•.d.th  costs  and  I’et'.ms  of  particular  resource  develo't>- 
nent  activities,  and  an  econonic  potential  for  dovelopnent  deternined 

for  ii-rigation  and  drainage. 
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FALLi:.  39  - Data  for  Potential  ileccr'/oir  Ditec 
urand  River  Bacin 


Structure  Drainage  Area 
dunber  Sq«  Miles  Ac- 
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11,600 

1^.7 

570 

52 

37 

24.0 

15,360 

23,300 

13.2 

1,920 

49 

71 

31.0 

19,340 

25,000 

15.1 

1,400 

172 

15.6 

9,973 

3,420 

4.1 

650 

22 

174 

71.7 

45,930 

25,000 

6.5 

5,500 

29 

175 

3.4 

2,170 

1,710 

9.4 

]60 

- 

177 

23.5 

15,056 

13,080 

14.4 

1,690 

33 

178 

28.8 

13,400 

23,650 

15.4 

^,040 

36 

179 

11.2 

7,203 

14,090 

23.4 

1,150 

48 

130 

9.1 

5,842 

7,760 

15.9 

750 

39 

182 

6.8 

4,360 

1,230 

3.4 

no 

->  ■ 

185 

4.5 

2,930 

2,1-10 

9.9 

190 

- 

186 

2.5 

1,646 

2,451 

3,040 

22.2 

140 

75 

187 

3.3 

770 

3.8 

70 

- 

l/  Maxinun  developnent  United  to  300r  of  nean  annxual  runoff, 
25,000  Acre  feet  or  site  naxinan. 
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I’lVBLE  39  - Data  for  Potential  Reservoir  Sites  (Continued) 


I are  2 of  4 

Maxinun  Development  of 

Reservoir  Sites Embankment 


Structure 

Drainage  Area 

Canacitv 

Pool  /vrea 

Height 

;iur.lx?r 

Sq.  Miles 

Acres 

Ac. Ft. 

Inches 

Acres 

Feet 

TRORNA.PPIE 

lUR'ER  SUB' 

-BASIH  (continued) 

190 

2.9 

1,  ^63 

210 

1.4 

20 

*1  , ' 

28.9 

18,524 

3,630 

2.3 

270 

37 

196 

5.7 

3,660 

2,500 

8,2 

210 

- 

197 

3.7 

2,375 

3,740 

18.9 

470 

- 

?00 

■J46 

3,641 

4,470 

14.7 

280 

- 

201 

2.9 

1,396 

2,260 

14.3 

70 

38 

102 

3.1 

2,017 

2,070 

12.3 

180 

203 

7.3 

4,626 

1,620 

4.2 

130 

204 

15.9 

10,214 

7,490 

8.8 

540 

35 

205 

5.4 

3,470 

960 

3.3 

120 

26 

206 

6,4 

4,145 

3,510 

10.1 

240 

- 

207 

11.  r’ 

7,174 

2,240 

3.8 

300 

25 

214 

3.1 

2,013 

5,040 

30.0 

230 

41 

IZDDLE  GRAMD  RJ}mi  SUB-BA.SI1I 

40 

23.0 

14,720 

20,000 

16.3 

590 

110 

41 

23.0 

17,920 

9,100 

6.1 

430 

78 

43 

53.0 

33,920 

19,300 

6.8 

930 

90 

44 

25.0 

16,000 

9,200 

6.9 

430 

76 

-19 

10.9 

6,945 

3,760 

6.5 

320 

39 

220 

6.3 

4,350 

430 

1.2 

70 

- 

222 

11.4 

7,295 

3,250 

5.3 

190 

66 

3.4 

5,380 

520 

1.2 

4C 

- 

226 

4.3 

3,130 

3,250 

12.5 

250 

-27 

9.8 

6,325 

3,590 

6.8 

260 

60 

230 

4.5 

2,990 

- 

- 

- 

^31 

9.5 

6,065 

- 

- 

- 

- 

__ 

_ 

a34 

10.9 

7,020 

1,400 

2.4 

100 

50 

•'35 

30.3 

19,720 

3,700 

2.2 

190 

70 

236 

31.3 

20,367 

12,500 

7.3 

350 

114 

237 

4.7 

2,990 

2,030 

8.1 

30 

- 

23& 

3.5 

2,230 

4,990 

26,8 

210 

239 

17.1 

10,997 

4,520 

4.9 

220 

52 

240 

9.3 

5,935 

8,970 

16.1 

300 

90 

241 

7.7 

4,950 

4,880 

11.8 

250 

- 

242 

3.8 

2,420 

6,060 

30.0 

220 

• 

243 

4.1 

2,640 

210 

1.0 

20 

- 

RED  CED/iR  RIVER  S'JB-; 

BASIN 

56 

32.0 

20,430 

25,000 

14.7 

2,220 

18 

100 

9.3 

6,243 

11,600 

24.2 

1,230 

- 

101 

32.5 

20,796 

25,000 

14.4 

2,030 

- 

102 

26.7 

17,051 

25,000 

17.6 

1,950 

42 

103 

21.9 

13,974 

25,000 

21.5 

1,850 

42 
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TABLE  y,i  - Data  for  Potential  Reservoir  Sites  (Continued) 


1 

i 


Page  3 op  ^ 


Structure 

Drainage 

Area 

I-iaximun  Development  of 
Reservoir  Sites  1/ 
Canacity  Pool  Area 

Embankment 

Height 

Number 

Ac.Ft. 

Inches 

Acres 

Feet 

LOOKIK'CGLASS  RPv^R  SUB-BASIN 

I’P-  15.2  9/' 13 

2,500 

3.1 

400 

1U9 

9.8 

6,252 

3,670 

7.1 

530 

28 

151 

4.1 

2,620 

1,310 

6.0 

190 

- 

153 

49.9 

31,905 

10,305 

4.1 

1,400 

32 

154 

3.7 

2,390 

3,160 

15.9 

490 

- 

155 

5.5 

3,550 

600 

2.0 

SO 

- 

15s 

9.6 

6,326 

2,000 

3.8 

330 

- 

STONEI  CREEK  SU3.3ASII 

1^2  2O 

,T 

"12,873 

12,340 

11.5 

1,380 

38 

163 

4.5 

2,910 

3,420 

14.1 

330 

- 

MAPLE  RIVER 
67 

SUB-BASIN 

82.6 

53,000 

14,130 

3.2 

375 

51 

105 

4.0 

2,525 

4,200 

20.0 

420 

45 

107 

10.1 

6,481 

3,000 

5.6 

500 

25 

108 

7.4 

4,733 

7,880 

20.0 

740 

38 

109 

29.3 

18,760 

6,250 

4.0 

280 

35 

no 

11.1 

7,135 

8,210 

13.6 

546 

33 

115 

5.3 

3,421 

1,990 

7.0 

350 

35 

119 

10.0 

6,400 

- 1/ 

• 

- 

121 

12.0 

7,680 

- 

• 

122 

16.0 

10,240 

- 

- 

- 

- 

mr  RIVER 
fli4 

SUB-BASIN 

26.1 

10,311 

1,030 

1.2 

150 

25 

246 

8.9 

5,754 

i^60 

1.0 

30 

24 

247 

3.7 

2,426 

2,360 

11.7 

240 

- 

248 

4.1 

2,650 

6 ,620 

30.0 

270 

- 

249 

8.1 

5,160 

2,500 

^ s 

240 

20 

255 

48.4 

31,005 

- 

- 

- 

- 

257 

36.1 

23,142 

• 

- 

- 

- 

258 

63.6 

40,716 

- 

- 

- 

- 

259 

27.6 

17,704 

- 

- 

- 

- 

261 

6.0 

3,3^^G 

2,350 

7.3 

0 

1 — 1 

- 

ROGUE  RIVER 
"34 

SUB-BASIN 

5.7 

3,620 

1,330 

4.4 

90 

:.68 

6,7 

4,330 

7,330 

20.3 

450 

269 

16.2 

10,400 

8,260 

9.5 

5:0 

50 

270 

25.3 

16,167 

13,720 

10.2 

800 

600 

271 

1.9 

1,.^69 

3,810 

36.0 

170 

- 

272 

7.3 

4,695 

9,500 

24.3 

480 

- 

273 

L2.5 

8,021 

22,010 

32.9 

1,100 

55 

277 

3.9 

2,490 

4,660 

^ 

-20 

- 

;78A 

9.^ 

5,886 

17,570 

35.8 

630 

90 

1/  Lack  of  Topo.  Coverage. 
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TAP'D']  39  - lor  Fotential  ReseiToir  Sites  (Continued) 


Paf^e  4 of  4 


r-hxitTatT!  Developnent  of 

Resen/oir  Sites Enbanknsnt 


Stnicture 

Drains, :e  Area 

Capacity 

Pool  Area 

Height 

MurFoer 

Sq,  Riles 

Acres 

Ac  .Ft. 

Inches 

Acres 

Feet 

GR/t-DD 

1? 

Rr/£R  SIB. 
29.0 

-TASIIJ 
18, 4' 0 

6,200 

4.0 

580 

32 

i' 

45.0 

28,o00 

4,800 

2.0 

320 

45 

l£ 

45.0 

2'‘',o00 

^,800 

2.4 

390 

40 

17 

41.0 

26,240 

6,000 

2.7 

640 

35 

T A 

35.0 

^2,400 

9,300 

2.0 

710 

34 

64 

14.0 

8,960 

4,600 

6.2 

430 

42 

r-o 

13.2 

8,462 

_ 

_ 

LFl 

17.9 

11,647 

_ 

- 

- 

oqo 

2.1 

1,341 

3,360 

30.0 

120 

: -.4 

9.3 

5,941 

14,850 

30.0 

470 

110 

•:.-5 

2.0 

1,295 

3,240 

30.0 

140 

- 

238 

_ 

_ 

_ 

?93 

..1 

1,364 

3,410 

30.0 

125 

- 

296 

3.5 

2,250 

2,650 

14.1 

130 

- 

10.7 

6,823 

5,400 

9.5 

520 

32 

303 

3.4 

2,170 

2,450 

13.6 

200 

- 

305 

5.7 

3,664 

1,770 

5.8 

150 

- 

302 

5.4 

5,462 

2,020 

7.0 

190 

- 

309 

-5." 

16,557 

21,830 

15.8 

1,360 

52 

310 

6.7 

4,265 

1,660 

4.7 

130 

- 

311 

4.'^ 

2,940 

1,650 

6.7 

110 

- 

3d: 

-.1 

1,315 

24100 

19.2 

130 

- 

313 

4.0 

2,540 

1,420 

6.7 

30 

- 

314 

5.1 

3,290 

1,100 

4.0 

130 

- 

315 

7.5 

4,790 

3,050 

n f. 

450 

30 

316 

21.1 

13,530 

3,195 

2.3 

400 

33 

317 

29.1 

18,600 

7,850 

5.1 

970 

37 

318 

22.4 

18,205 

7,740 

5.1 

750 

37 

320 

11.0 

7,075 

6,470 

11.1 

530 

33 

3-1 

1^6 

11,920 

2,340 

2.4 

150 

52 

322 

6.5 

4,145 

630 

1.3 

50 

- 

323 

4.8 

3,118 

5,750 

22.1 

600 

- 

324 

4.1 

2,600 

1,150 

5.3 

100 

- 

325 

4.'’ 

2,710 

1,260 

5.6 

120 

- 

326 

3.6 

2,430 

1,050 

5.2 

100 

- 

328 

2.3 

1,495 

920 

7.4 

80 

- 

330 

3.0 

1,9'^0 

1,430 

9.1 

:i20 

- 

331 

8.0 

5,100 

3,630 

8.5 

250 

- 

352 

9.2 

5,907 

6,050 

1 .3 

420 

38 

333 

4.1 

2-,620 

.,360 

10.8 

200 

- 

336 

3.3 

2,140 

1,020 

5.7 

90 

- 
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available  for  irTi.-itioti  ef  ;Ta,jor  crops  "ithout 
fiu’thor  invoctixjnt  in  rooo'irco  dovolopnent  is  estinatod  at  about  l.t 
r.illion  acres  in  19^0.  The  acreage  available  is  expected  to  decrease 
to  approximately  1.2  nillion  by  .020,  due  to  ’urban -re  la  ted  uses  anri 
inc’^eased  acr<^aye  of  fruits  and  ve.'otabler.  Roi-j  crop  acrea-^es  avail- 
ible  for  irrigation  arc  ?2  percent  of  the  total  cropland  acrea.ye  in 
19  0,  but  rise  to  75  percent  in  2000  and  to  '-0  percent  by  2-010, 

Projections  shoir,  hov.'ever,  that  an  economic  potential  of  only 
2?, 050  acres,  36,6FC  and  48,044  acr'-‘S  ’under  irriyation  is  anticipated 
for  th.e  years  19’0,  -'000  and  /0_0,  This  x-jould  reo’uire  I?,'’""  acre- 
feet,  £4301  and  32,048  acre-feet  of  -.;ater  on  an  averaye  annual  basis. 

Potato  and  vegetable  crops  b'  ve  the  to-  test  potential  for 
irrigation. 

Total  acreage  of  cropland  aa^ailable  for  crop  prod’uction  and 
’r.aving  a drainage  potential  is  projected  to  be  nearly'  ’••,000  in  19  0 
(Table  bi,  page  i42)«  Drainable  cropland  declines  by  l'!’,600  acres 
between  19"0  and  .000,  and  by  25,000  acres  fror.  1000  to  20s0. 

buch  of  the  non-pralucinp  cropland!  identified  in  T'ble  1*, 
pare  5a  , and  not  required  to  reet  ',aaj'''r  crop  production  d,er.ands,  is 
ideall;.'  suited  to  recreational  ^xrr . Because  of  its  relatively-  la.-er 
productivity  or  higl.er  cost'  of  prodivction  it  :e.s  lir.ited  -use  in  ayri- 
c’ult’ure  ’unless  derands  rise  s’uf ficiontly.-  to  force  it  into  production. 
E’ut,  the  verp;  attributes  I'-at  rake  it  less  desirable  for  crop  pro- 
duction are  sought  after  in  re.-'reatiorvil  areas.  Those  lands  are  roll- 
ing to  very;  hilly  uri.th  lo"  and  uarsh.;'  'ra.i'  inter"persed  and  the  soils 
range  from  sandy  loans  to  Goars'-  .•  uui:  v.-ith.  rrobler.  of  stoniness  in 
places.  Care  should  be  taken  not  to  cem-it  these  lands  irrevocably.* 
to  sone  other  use  as  prod’uction  i.r  . ssra-c.'  ay.inst  the  croplarxl  base 
in  later  projection  ye.ars  forces  t:ic  use  of  sone  of  tlese  lands  to 
neet  agricult’ir-.l  needs.  In  tb*  intcrin,  :.ov?evcr,  the  use  of  s’uch 
areas  for  r'cereation  or  ■•ildlife  ••:Vit-.t  should  be  encoausaged. 

”ost  of  the  .fcr'’-  to  ] lar..]  . a high  potential  to  inprove 
hydroloyicall;.’.  Tl.ore  are  scnc  pocrly,-  drained  area.a  involving  bogs 
'.nd  inrerr.iuble  soils  -'l.ich  I’estrics  byydroloyi-  ncr.'onents. 
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. 0?0  1/ 


Soil 

All  CroDS 

Association 

1080 

;ooo 

2020 

1 

i:.6 

.1,000  Acres; 
10. 

10.5 
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88.7 

81.0 

72.8 
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65.8 

■".9 

53.1 
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0 }:. 

0 ■ 

26.3 
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8.2 
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6.0 
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s9.9 

0 *7? 

26.3 

Total 

283.6 
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1/  Repreeents  the  available  cropland  base  for  the  production 
of  all  crops  which  still  require  drainage,  as  reported  in 
the  G’ll.  This  is  tlie  physical  potential  for  drainage  after 
the  renoval  of  rdnor  crops  and  'orban  related  acreages. 

These  areas  are  relatively-  insignificant. 

The  potential  reser'.’-oir  sites  are  projected  to  supply  a i-rater 
recreation  potential  aKOunting  to  slightly  oa^er  15  nillion  annual 
occasions  (Table  lO  , page  l4l  ). 

c.  Plr/sical  Potential  of  Treatrent  Leacares  Fart  of  the  land 
treatnent  iiaprovenents  needed  include  neasures  to  control  and  reduce 
sheet  erosion  on  Basin  lands.  RecorTBndcd  land  treatnent  neas-ores 
are  aimed  at  improving  the  use  and  conseiuaation  of  all  natural  re- 
sources. They  will  result  in  increased,  long-term  production  of 
economic  returns  and  aesthetic  valtes.  The”  -.dll,  at  the  same  tine, 
reduce  sheet  erosion  rates  considerably-  belo-.:  their  present  level. 

Such  neasures  can  potentially  decrease  erosion  on  cropland 
from  a Basin-wide  average  of  3.11  tons  of  soil  loss  per  acre  per  year 
t/a/y  to  between  1.00  and  2.00  t/a/y.  Erosion  rates  after  ti-eatrent 
on  Soil  Associations  1,  2,  and  3 are  estimated  at  1.00,  I.50  and  1,00 
t/a/y-.  Reduced  erosion  rates  on  Assocdaticns  h nnd  5 are  estimated 
at  2.00  t/a/y-.  Altho’ogh  the  saving  in  ton.s  of  soil  lost  is  less  tlian 


ti:o  wlen  coi’^Dured  to  Bacia-vjide  averai^eo,  tie  expected  saving  in  lands 
in  Association  2 (occupying  one-tliird  of  the  Basin)  is  nearl;;,'  tiu*ee 
t/a/y. 

Iveductions  belov;  tie  ijresent  sheet  erosion  rates  are  potenti- 
ally,’ possible  in  forested  lands  tlirough  various  nanagerent  atxi  iinprove- 
rent.  The  present  precipitation-runoff  curve  number  (RCN)  can  be 
expected  to  be  reduced  fi’ori  5^  *9  to  5^*7*  This  number  indicates  the 
I’eLationsl.ip  of  rainfall,  to  runoff;  a RCK  of  100  i-jould  mean  a total 
storm  discharge  lAth  no  water  being  retained  on  or  in  the  ground. 

Based  on  a 100-year  frequency  storm  of  4-day  duration,  tiie  runoff 
expected  from*  forested  land  t’nat  is  fully  treated  can  be  reduced  by," 

L percent.  This  would  affect  the  erosion  rates  by  reducing  the  present 
rate  of  0.1  tons  of  soil  loss  per  acre  T->er  year  to  approximately  0.06 
t/a/y.  Such,  hydrologic  im:{Ti’ovements  can  be  expected  to  prevent  the 
moa’et'Ent  of  over  15,000  tons  of  soil  from  forested  lands  yearl;’’. 

These  erosion  rate  estimates  are  based  on  expected  land  treatrent 
neas’jres  and  on  the  soil  loss  predictions  obtained  tlu*ough  use  of  the 
Universal  Soil  Loss  Eqaution. 

...  SOLIHIOIIS  TO  RESOURCE  FRODLEr-S  AID  IllSDS 

a.  Alternative  Solutions  In  solving  problems  and  meeting  resource 
needs  in  tlie  Basin,  several  kinds  of  impreverEnts  are  eften  available 
as  possible  choices.  T'.iese  alternative  choices  consider  both  physi- 
cal and  institutional  improvements.  In  solving  the  r.ajor  problems, 
several  of  the  listed  alternatives  id-ll  likely  be  used.  Consideration 
of  tiese  alternative  ch.oices  and  tie  selection  of  one  or  more  kinds  of 
sobations  rests  primarily,^  with  the  local  people  with  action  carried 
out  mainly  t'nrough  local  units  of  gevernraent. 

(1)  Structiuw.1  Alternatives 

Needs  can  be  met,  in  part,  tlirough  use  of  the  follcn-7ing 
kinds  of  structural  improvements. 

(a)  Water  Supply 

1 Ground  water  development 

2 S’jrface  xirater  development 

j.  Water  importation  from  Great  Lakes 
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) Flood  r’revcntion 

1 Retardinc  struct’jres 

2 Channel  iraprovenentn 
j Diversions 

4 Levees 

(c)  Related  Land 

1 Erosion  control  structures 

2 Water  control  structures 

(d)  Erosion  and  Sedinentation  Control 

1 Stream  bank  stabilization 

2 Erosion  control  structures 

(e)  Water  Cualita” 

1 Sediment  settling  basins 

2 Se^rage  treatrent  plants 

^ Reservoirs  for  lo^-r  floi-:  augmentation 

(f)  Environmental  Quality 

1 Reservoirs  for  recreation  uses 

2 Erosion  control  structures 
(2)  Ponstruct\3ral  Alternatives 

Weeds  can  be  met,  in  part,  through  thie  use  of  the  follow- 
ing kinds  of  nonstructural  improvements. 

(a)  Water  SuudIv 

1 Land  use  and  mnagement  for  v:ater  yield 

2 Artificial  recharge 
lend  acquisition 

4 Institutional  constraints 

(b)  Flood  Prevention 

1 Floodplain  zoning 

2 Flood  forecasting  - warning  - evcuation  systems 
^ "Flood-proofing" 

4 Floodplain  acquisition 
^ Review  of  nevi'  construction  proposals 
6 Land  use  and  mnagement  to  control  runoff 


(c)  Ko?.'tod  I^’iu 

1 Land  ure  zoninc  and  recalation 

2 Tax  relief 

2 Land  acquisition 
2 Obstruction  or  lazard  renoval 
2 lurciase  of  easenents  or  development  rights 
6 Land  and  water  nanagenent 

(d)  Erosion  and  Sedirientation  Control 

1 Land  rae  and  mnaganent 
Stream  bank  stabilisation 

2 Land  acquisition 

2 Land  use  zoning  and  regulation 
2 lax  relief 

(e)  Water  jralitv 

2-  Land  au:e  zoning  and  regulation 
2 land  treatment  and  management  to  control  runoff 
2 Remcr.'al  of  waste  solids 
2 Standards  and  regulations 
2 2egal  measures  — enforcement 

(f ) En-'a-oir.'ion.tal  gjs;litv 

1 Land  use  zoning  and  regulation 
Land  acquisition 

^ Recreational  easercnts 

2 "rban  forestry' 

^ Tax  incentives 

6 Land  use  and  management 
2 Bettor  use  of  vegetation 

i.  rivsical  Rcas’.u'GS  The  actual  application  cf  tho  alternatives 
roloctod  to  meet  fno  Basin  needs  involving  use  of  specific  physical 
mcas'U’cs  or  practices.  Just  as  in  t!ie  listing  of  alternative  solutions, 
cro  so’Tc  are  sho-.m  as  helping  solve  several  problems,  the  application 
or  srecific  land  treat’Tent  anrl  ;jater  control  rractices  can  also  affect 
ro'.'eral  problems.  Buch  practices  can  be  separated  into  water  resource 
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practice  r-  and  land  rracticcr.  But  joat  ar  i'.a.ortant  aa  t!.o  aat'oal 
practicGC  are  tic  clfectc  and  their  interplay  tiiat  t';:e  application  of 
them  iiill  have  in  ncetin:'  Bacin  neeuc.  Bud.  effectc  -.jill  infl’aence 
the  Delect  ion  betueen  variouc  alternati-.aaD. 

(l)  Vh~-Gr  Sun:  Iv  Imnrcr.^ement 

iracticoE  t'nat  cm  lx;  ucod  in  the  development,  contain- 
ment, anl  utilization  of  BaEin  "jater  supplies  are  varied.  They  incl'ocie 
stream  channel  and  bank  i'-iprovement,  stabilization  and  protection, 
alonp  irith  channel  obsti"action  clearing;:  and  snagEin--.  VJater  supply' 
inproTCnent  also  involves  spring  and  veil  development.  Irrigation 
improvements  include  surface  and  subs'orface  sy'stems,  sprinkler  sy'stems, 
pits  or  regulating  reser'/oirs,  pipelines,  canals,  laterals,  ditches, 
ditch  linings,  and  -rater  management  and  spreading  operations.  Pipe- 
lines for  -rater ing  help  in  livestock  management. 

Water- holding  improvements  include  containment  and  diver- 
sion dans,  storage  reservoirs,  fish  ponds,  -w-ildlife  ponds,  dikes  and 
levees.  Water  control  practices  include  retaining  structures  and 
pumping  plants,  as  irell  as  flood-.rays,  floodrrater  diversions  and  re- 
tarding structures.  Ilonagricultau’al  uratcr  control  structures  include 
sediiEnt  settling  basins  and  debris  catchix-nt  basins. 

Other  types  of  ground  ar.d  curface  i.-ater  development  pro- 
vide significant  alternatives  to  rcservoiz’  storage  de-zcloprEnt  for  the 
creation  and  maintainance  of  municipal  or  industrial  "a ter  supplies. 
This  is  particularly'-  tr-’ue  in  tlx  -..-estern  part  of  the  Basin  vhere  pipe- 
lines to  Lake  Michigan  may-  be  shared  by  several  communities,  or  vh.ere 
ground  vrater  aquifers  arc  abundant  and  may  support  enough  -.rells  to 
serve  an  entire  regi onal  system. 

Tine  dea-cloprEnt  of  artificial  'undergro-urd  aquifers  and 
tlE  greater  use  of  natural  aquil'ers  may  be  other  feasible  al-ternatives 
to  reservoir  storage.  Best  results  can  be  cxpectc-d  in  th.ore  areas 
-.There  the  permeability  or  thickness  of  oa-erburdon  is  such.  th.at  ade- 
quate infiltration  ra-tes  can  bo  achieved.  Di-.-orting  streams  tiu-ough 
such  areas  or  creating  nala-al  pools,  like  tie  City  of  rlalarasoo  lias 
done,  nay  be  otiEr  acceptable  al-ternatives.  V/olls  di-illod  in  close 


I i’oxiviity  to  thecc  areas  of  itiproved  water  inTiltration  and  retention 
or  alonr  streams  riiylit  vrithstand  b.iyher  punpinc  rates  t'ran  wells  in 
locations  lacking  access  to  such  ,p:’Ound  aTater  supplies.  Water  supply,' 
options  such  as  these  may  be  profitabl;/-  employed  in  nan^’  Basin  areas, 
and  the  use  of  the  . an-ll  definitely''  be  needed  in  those  areas  'without 
ade-urito  reservoir  sites. 

) Land  Use  and  Ilanageiaent 

Tlarouyh  rcsoau'ce  planning,  choices  between  alternative 
combinations  of  land  use  and  erosion  control  practices  may  be  made, 
ra'uinj  it  possible  to  use  the  Land  vjittiin  its  capabilities  and  apply'- 
ing  conservation  treatment  within  its  needs.  Such  planning  of  the 
roso'.irce  is  essential  to  provide  for  its  present  utilisation  wh.ile 
conscr'sinc  the  resorn’ce  for  future  reeds. 

These  practices  include  pliysical  alteration  of  tie  land 
and  improverenrt.s  in  managing  its  resources  under  the  major  kinds  of 
land  use,  agricult’oral,  forestry,',  past’oring,  recreational,  and  wild- 


Agricultural  practices  include  crop  rotation,  crop  re- 
sidue, contour  fair.ing,  ninimm  tillage,  mulching,  strip  cropping, 
and  cerser  or  green  manure  cropping.  Livestock  use  practices  incLude 
pasture  and  hay'land  planting,  management  and  renovation;  rotation  and 
defeirred  gracing,  stock  trail  development,  and  trough  or  watering  tank 
construction. 

Vege'tative  practices  include  the  sodding  and/or  seeding 
of  grassed  watenjays  and  various  critical  areas  (pond  edges,  road 
cuts,  'orban  construction  si"tes,  steep  hillsides  and  otlier  areas  quite 
-ralnerable  to  erosion).  Kedgercn;  planting,  field  windbreaks,  and 
dea'eloprent  of  field  borders  are  "encouragement"  practices,  while 
controlled  burning  and  bnish  control  are  "discouragement"  practices. 
Forest  management  improvement  practices  to  help  upgrade  the  hydrolo- 
gic q’lali'fcy  and  economic  value  of  forested  lands  in  the  Basin  include 
site  preparation,  tree  planting,  selective  iiarvesting,  and  such 
cultural  activities  as  thinning,  vreeding,  and  sani'tation  cuts.  Pro- 
tection against  vroodLand  grazing  is  also  practiced. 


Wildlife  practices  involve  ijetland  and  vdldlife  l:iabitat 
rr;nacei'!ont,  developing  uildlife  iraterinc  facilities,  fish  otrear.  ivi- 
prcr/ei'Dnt  and  fish,  pond  mnagement.  Recreation  activities  incl’sde 
site  stabilisation  and  inprovenent,  recreation  land  sharing,  and 
trail,  v;all'~irv*,  and  road’cy  doveloprcnt. 

Drainage  activities  involve  field  drainage  and  hillside 
ditches,  as  i-jell  as  tile  drains  of  all  kinds.  Land  noving  practices 
include  grade  stabilisation  structures,  diversions,  chiseling  and 
subsoiling,  land  grading  and  smoothing,  and  various  kinds  of  terraces. 

Practices  such  as  nulching,  contouring,  sodding,  seeding, 
tree  planting,  etc.  also  have  application  on  urban  and  other  nonagri- 
cultural  lands. 

The  x-iays  in  uhich  land  is  utilized  and  managed  'nas  a 
'jery  direct  effect  upon  the  broad  range  of  problems  identified  in  the 
3asin.  Agricultural  activities  nay  be  enh.anced  by  clearing  iroodland, 
fence  roT-:s,  or  stream  banks.  In  the  process,  though,  hydrologic  con- 
ditions may  be  altered,  fish  and  wildlife  habitat  disrupted,  and  the 
rates  of  soil  and  stream  bank  erosion  multiplied.  The  removal  of 
vegetative  cover  during  periods  or  urban,  industrial,  commercial,  or 
transportation  developrent  contributes  significant  q’uantities  of 
sediment  to  streams  and  low-lying  areas.  Such  development  affects 
the  ecological  systems,  altering  plant,  fish,  and  wildlife  h.abitats 
and  populations,  and  imposes  a negative  influence  upon  tlie  environ- 
i'Ental  quality  of  an  area. 

But,  while  tt;ere  are  obvious  roTTedies  to  the  reso^'crce 
problems,  it  must  be  recognised  tliat  they  are  associated  with  a very 
real  coot.  In  addition  to  the  direct  costs  of  proper  resoui’ce  manage- 
ment to  control  these  problom^s  and  tl'.c  operational  costs  of  can^'ing 
out  land  use  changes,  there  are  indirect  costs  as  reflected  in  possible 
reduced  income  and  the  foresaking  of  existing  comforts  and  other 
anticipated  benefits. 

The  managetrent  of  land  for  multiple  objectives  may  onlg.’ 
be  economically  beneficial  up  to  a point.  Beyond  that  point  the 
secondary  uses,  which  are  economicall^v  less  desirable  despite  being 


v.oro  docii’able  in  *'/ornr  of  tho  resources,  becin  to  cor:pete  vjith  t’.^e 
iu:e.  The  x’eturnc  to  tlie  pririar^'  use  xri.ll  decline,  and  the 
total  economic  rotxu'ns  my  q\^v.  decline. 

Conservation  neasui'es  that  xxill  raintain  soil  productiv- 
ity;, retain  the  soil  on  the  laal,  slov  da-;n  the  novensnt  of  surface 
Xvator,  an.'  —:pro’.’'e  tte  ^erei'al  appoaxunce  of  the  landscape  need 
iPceater  erxpnasis.  Flanting  or  retaining  certain  tree  and  slirub  con- 
binations  along  highways  and  vrithin  netropolitan  areas  x.ri.11  provide 
screenings  for  residential,  industrial  or  a'uciliary  uses,  and  vill 
enhance  environnental  quality.  Planting  or  retaining  cover  as  a 
b’offer  strip  along  streams  ;;ill  help  filter  overland  flars  entering 
t’xe  streams  -.tiilo  pro\"idin.g  fish  and  x-rildlife  habitat. 

c.  IIonnhYsical  Solutions  Many  of  the  nonstructural  alternative 
listed  earlier  in  this  section  appear  to  be  possible  solutions  for 
'nelring  meet  a x.dde  variety  of  the  ’;ater  and  related  land  resource 
needs.  Anong  tl.om  are  a number  of  nonphysical  alternatives  requir- 
ing social  and  institutional  action  for  implementation. 

With  the  exception  of  certain  ilegal  alternatives,  adoption 
of  most  of  the  nonp'uysical  measures  identified  here  mould  require 
initiating  action  on  the  part  of  local  governrental  units.  Costs 
associated  •ri.th  cai’ry,'ing  out  any  of  the  alternatives  mould  depend 
entirely,-  upon  the  proposed  use  to  be  made  of  tie  specific  alternative 
anr'  the  extent  of  adoption.  Finances  are  discussed  in  conjunction 
-..'ith  programs  t!.at  include  any  of  the  measures. 

(l)  Zonin;-  and  Rc.-glation 

The  use  of  zoning  and  regulation  to  influence  future 
land  use  presupposes,  at  the  very,’"  least,  some  conceptual  plan  and 
desire  for  a more  orderly,^  process  of  developrent  and  change.  Zoning 
perr-.its  tl.e  comrranity  to  control  th.e  use  of  land  in  public  interest 
'oy,'  limiting  the  number  of  uses  and  tie  way/s  of  resource  development 
availxible  for  tie  landox-mer  to  apply,'.  In  its  extreme,  it  my  restric 
him  to  a single  choice  or  a single  development  method. 

Most  early  uses  of  zoning  x-rero  designed  to  control  the 
location  of  undesirable  de’.’olopnont,  to  segregate  development  requir- 
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ing  different  levels  of  utility  services,  and  to  restrict  certain 
uses  from  a particular  place.  T’ne  latter  use,  includes  restricting 
detrirental  developnent  on  the  floodplain  and  is  embodied  in  the 
recently"  enacted  State  floodplain  control  act.  Zoning  neas’ures  ray 
i also  be  adopted  that  provide  for  protective  action,  in  addition  to 

their  preventative  language.  They  could  be  designed  to  protect  and 
perpetuate  such  extensive  uses  as  agriculture,  forestry,  recreation, 

I fish  and  ;-d.ldlife,  or  any  combination  of  these.  Such  neas’ures  ;TOuld 

I help  conserve  the  natural  resources  despite  increasing  urbanization, 

I and  TTOuld  contribute  to  better  environmental  quality,  increase  the 

i recreational  opportunities,  and  provide  a means  to  placate  the 

psychological  feeling  of  social  overcrovxiing.  Restricting  and/or 
removing  unsuitable  land  development  from  the  floodplain  cuts  do-.n 
excessive  erosion  and  removes  a direct  source  of  possible  pollution 
' to  the  area's  raten-ays . 

Another  useful  application  of  zoning  in  the  Basin  is  the 
designation  of  appropriate  areas  for  use  as  open  space  and  greenbelt 
sites,  and  to  provide  certain  kinds  of  rural  experience  for  a growing, 
urban  population.  This  would  resenre  certain  areas  for  parks,  golf 
courses  and  natural  trails,  and  would  provide  for  agricult''ural  units 
of  sufficient  size  to  be  economically  viable.  It  would  serve  to 
I break  up  the  monotony  of  large  ’urban  complexes  and  would  create  a 

more  varied,  less  artificial  environment. 

Regulation  may  take  the  foir;  of  control,  enforcement  of 
standards,  or  review  of  intended  use.  ftate  and  local  ordinances  or 
enabling  legislation  could  be  adopted  to  encourage  certain  uses, 
restrict  others,  or  to  establish  tolerance  limits  for  acceptable  ’use. 
Such  regulations  have  already  been  establislicd  at  some  level  for 

1 

public  health  reasons.  Greater  enforcement  of  tlese  and  additional 
regulations  might  resixlt  in  an  acceptable  alternative  to  apply'ing 
several  structural  meas’ures  in  the  solving  of  a given  problem. 

Nex-r  or  increased  use  of  the  water  rosoiucce  requires 
appro'/al  of  the  Michigan  Water  Resources  Comission.  This  sarxj  revie-.: 
. and  approval  povrer  miglit  be  extended  to  a state  or  regional  land  'ose 
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autl'.ority  vroMld  evaluate  possible  problems  associated  -i-rith  major 

cLanjes  in  land  use.  Consideration  of  the  overall  effects  of  a new 
hif;lr,.-ay  pro^am,  the  location  of  a r.ajor  airport  or  ittiustrial  complex, 
aui  tic  location  of  a lar^e  feed  lot  or  food  processor  might  come 
before  this  bof’y.  This  sane  "authority"  could  be  gia'cn  the  pcn-rer  to 
enco’arage  certain  interim  measaires  that  ;rould  prevent  such  problems 
from  cccuiu’ing. 

(2)  Corrective  I-ieasures  in  the  Floodplain 

Corrective  or  remedial  measures  may  prove  expedient,  in 
tic  shortrun,  for  floodplains  of  the  Basin  that  are  already  developed. 
These  could  take  tire  form  of;  (l)  setting  up  flood  warning  systems; 

establisl'.ing  evacuation  proced’ores  for  particular Ij^  critical 
reac'nes;  (3)  requiring  "flood  proofing"  of  all  future  buildings  to 
be  built  upon  the  floodplain;  and/or,  (^)  requiring  compulsory  flood 
ins\a’ance  ;rith  s’jff identic,"  high  premiuins  so  that  floodplain  inhabitants 
would  bear  a significant  share  of  the  biarden.  If  a conscious  policy 
of  allo".:ing  all  kinds  of  floodplain  izse  and  development  is  follovred, 
future  occupants  should  be  made  perfectly  ainre  of  tlie  risks  invol’red 
in  locating  there  and  encoui'aged  to  apple,"  sotae  kinds  of  preventative 
or  protective  reasures  on  their  aim. 

(3 ) Land  Acquisition 

iaiblic  purchase  of  land  in  fee  simple  o^mership  or  onlc," 
partial  acquisition  provides  tie  most  direct  mechanism  for  the  public 
interest  to  find  expression  in  meeting  a variety  of  vjater  and  related 
land  resource  problems  in  the  Grand  River  Basin.  Strategically" 
located  purchases  of  public  land  along  troublesome  reaches  of  the  main 
stem  or  tributaries  of  the  Grand  could  help  to  alleviate  the  need  for 
flood  protection,  control  a likely  source  of  sediment,  and  provide 
liabitat  for  fish  and  wildlife.  At  the  same  time,  it  could  enhance 
the  quality"  of  the  environment,  provide  for  recreation,  and,  if  tied 
in  -.rith  the  p'archase  of  developrent  rights  or  recreation  easements 
along  tl:c  streams,  could  preserw  "Vich  of  tlie  river  system  for  a 
variety  of  recreational  pursuits. 
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On  lakes  and  at  certain  points  along  streans,  tte  p’jr- 
cliase  of  public  access  points  could  be  used  for  boat  launching  sites 
or  bathing  and  picnicking  facilities.  Such  pjrchases  have  been  mde 
to  some  extent  by  the  State,  but  county  or  connunity  purchases  for 
these  purposes  should  also  be  encouraged. 

Within  mnicipalities  -lath  river  frontage,  consideration 
should  also  be  given  to  the  purchase  of  public  development  sites 
vrtiich  include  portions  of  the  floodplain.  These  floodplain  areas 
could  be  kept  undeveloped  and  used  for  parks,  nature  vralks,  or  just 
to  contribute  to  the  area's  environmental  quality. 

(4)  Tax  Policies 

Tax  policies,  which  favor  particular  land  uses  and  en- 
courage their  adoption  while,  at  the  sane  time,  discouraging  other 
uses,  can  be  effective  tools  for  helping  solve  sone  of  the  problems 
associated  xrith  water  and  related  land  resource  uses.  I-Iichigan  has 
two  yield  tax  laws,  one  applicable  to  commercial  forests  and  one  to 
woodlots  (areas  upto  40  acres).  These  tax  incentives  are  favorable 
to  the  long-term  commitment  necessary  in  the  production  of  forest 
products.  Under  the  "Commercial  Forest  Reserve  Act"  an  annual  spec- 
ific tax  of  from  5 to  10  cents  per  acre  is  imposed,  and  a yield  tax 
of  10/j  is  imposed  upon  the  stunpage  value  of  all  forest  products  cut. 
Under  the  "Woodlot  Act",  property  tax  nay  not  be  valued  at  more  than 
$1  per  acre,  and  a 5/^  yield  tax  is  imposed  upon  the  sturapage  value  of 
timber  cut.  Impact  of  these  lau-;s  is  undetermined  in  the  Grand,  but 
widespread  use  should  be  encouraged. 

The  retention  of  certain  types  of  agricultural  activities 
near  urban  areas  could  be  encouraged  by  tax  incentives.  These  could 
be  made  conditional  upon  the  planting  of  favorable  wildlife  cover 
and/or  the  permitting  of  public  hunting  on  the  land. 
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SECTior;  VIII 


OrF.'RTU'ililES  TO  ACCOMPLISH  RESOUICE  IMFHOVEriEL'TS 

L.  f.' vnulat ing  plans  for  resource  improvements,  consideration  lias 
Let.-:  given  tr  many  structural  and  nor.-structural  alternatives.  The  fol- 
Icwitig  reco.%-n<  .idations  indicate  those  measures  which  may  be  implemented 
thr- ugh  ’'"I'A  programs.  Many  other  alternative  solutions,  including  tax 
p.  licies,  water  quality  control,  and  floodplain  .management,  are  equally 
i.mp-'rtant  , and  depend  upon  state  and  local  initiative. 

: . I'SUA  RESO^'iiCE  IMFROVEMEiJT  PROGliAMS 

Tile  several  USDA  agencies  now  operating  within  the  basin  v;ill  assist 
i fulfilling  the  needs  outlined  in  Section  V.  This  will  be  accomplish- 
ed in  part  through  existing  progi'ams ; but  some  problems  will  require  new 
auti.o risaticns  in  order  to  fully  meet  the  needs  for  resource  managemer.'i . 

a.  Watershed  Protection  and  Flood  Prevention  (PL--,'66!^^  This  pro- 
gram provides  a pro ject-tj’pe  approach  to  soil  and  water  resource  develop- 
ment, use,  and  conservation.  Proper  land  treatment  is  the  basic  element 
of  watershed  projects,  and  is  considered  as  the  initial  increment  in 
pr.jeci  form.ulation . Structural  measures  operate  in  conjunction  with 
land  treatment  measures  to  achieve  project  objectives. 

This  study  has  identified  Ih  watersheds  with  potential  for  devel- 
ipm.er.t  within  the  next  10  to  15  years  (Table  42  page  I55) , Table  43,  page 
156,  and  Plate  3.  Addendum).  These  watersheds  may  be  developed  if  spon- 
sored by  qualified  local  groups.  The  evaluation  of  these  watersheds  was 
based  on  the  maximu.m  potential  development.  The  scope  and  purpose  of 
these  projects  will  be  dependent  upon  the  desires  of  the  local  sponsor- 
ing organizations. 

Investigations  also  identified  26  watershed  with  potential  for 
future  development  (Table  44,  page  157,  Table  45,  page  158,  and  Plate  3i 
Addendum),  These  would  be  justified  primarily  through  bringing  new’  land 
into  agricultural  production,  and  may  become  feasible  with  a growing  de- 
m.ar.d  for  good  and  fiber  in  the  future.  There  may  be  other  small  projects 
which  are  feasible, but  which  were  not  identified  by  the  broad  screening 
techniques  used  in  this  study. 
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Avera.'e  Annual  Benefits 
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' -.-structural  In;.  r~vemorit£ 

A program  of  noi:-struot  ural  . ..pro verier. ts  i;  • . a..  ♦ 

tile  proper  iurctioning  f a waters;. ed  p;-  '•*  . l..a'  • ‘ i-;.:  -.'  r.*-'--  - 

will  reduce  surface  water  ruroff,  er'si'  , ana  sed  i 'i'  • w — u 

adversely  affect  the  ccr.structi.  , rera' '■  ■ , a^.d  .ma  - .••.■-.ar’-  f * 
proposed  structural  works  oi  ir.pr' .vene:.‘  . 

These  measures  will  be  applied  '‘.r  ar  aoce^era'er  pr  - 
gram  of  assistance  to  v/atershed  lar.d,  wr.ers  t;.r-  ugh  the  l.cal  s.;. 
servation  districts  and  the  Michigar.  Department  of  i.'a.ui’al  kes-  . 

T'nis  accelerated  program  v:ill  be  conducted  in  addition  tc  t.ne  c •, nerva- 
tion pr.'grams  available  under  other  authorities. 

The  land  treatmsnt  measures  will  be  installed  by  t;.e  lanu- 
ov/ners.  The  estimated  costs  are  total  installation  costs  ana  i.  t 
reflect  cost -sharing  assistance  whicii  may  be  available  through  ^*;.er 
programs . 

Accelerated  technical  assistance  w'ill  be  provided  by  t;.e 
Soil  Conservation  Service,  and  the  Michigan  Department  of  i.'atural  -A-. - 
sources  in  coopei'atiori  with  the  Forest  Service,  in  t.ne  1*'-  potentiau 
watershed  areas  proposed  for  early  action  at  an  estimated  cost  of  $oOG, 
000  and  .$191,700  respectively  (Table  46,  page  i 60} . 

(a)  Cropland  and  Pasture  Land  Treatment  The  proper 
treatment  of  cropland  and  pasture  lar.d  in  watershed  projects  wij.l  ;.eup 
control  erosion  and  eliminate  unfavorable  soil  conditions. 

Cropland  treat.ment  will  involve:  (l)  water  c.ntrol 

measures,  suc.n  as  terraces,  waterway's,  a;'.d  field  diversions;  mea- 

sures to  protect  the  soil  from  erosion  and  to  increase  infiltration  rate 
such  as  strip  cropping,  contouring,  cover  crops,  grass  and  leg'ume  rota- 
tion, minimiun  tillage,  and  management  of  crop  residues:  fa;",  dra. 

age  systems:  (4)  supplemental  irrigation  supplies  fi'cm  fa:"  pends; 

(5)  gully  control  measures;  and,  (6)  establishunent  of  grass  or  trees 
on  some  areas  of  presently  cultivated  lar.d.  VJithin  the  14  potential  -wate 
sheds,  107,600  acres  of  cropland  will  be  adequately  t reateu  at  ar.  esti- 
mated installation  cost  of  .$5,664,300. 
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TAPIJi  46  - Cost  of  Ao''<=lcrated  Land  Treatment  Program  within 
ti.e  14  Potential  Watersheds  proposed  for  Early  Action 
Grand  River  Basin,  Michigan 


Watershed 


Land  Treatment  Installation  Cost  jj 


Watershed 

Area 

Cropland  Pasture 

Forest 

Misc. 

Total 

(Acres 

) 

(Dollars) 

Twi  r.  Lakes 

3 Mo 

38,100 

7,500 

2,100 

1,900 

49,600 

F r e ema  n-Ma  r s h 

5,120 

56,400 

11,000 

1,900 

2,900 

72,200 

Hur.toon  Lake 

7,424 

81,300 

16,000 

700 

4,200 

102,700 

Perry  Creek 

6 ,656 

73,400 

14,000 

3,400 

3,700 

94,500 

31y  Lake 

7,468 

82,500 

16,200 

2,800 

4,200 

105,700 

Eaton  Rapids 

8,704 

95 , 900 

18,800 

3,500 

4,900 

123,100 

■’pper  Columbia 

11,712 

129,000 

25,000 

7,000 

6,600 

167,900 

P rtage  River 

118,912 

1,408,100 

156,000 

61 ,500 

66,900 

1,692,500 

Prairie  Creek 

29,440 

324,400 

63,500 

20,800 

16,600 

425,300 

Libhart  Creek 

10,944 

124,200 

23,600 

5,400 

6,200 

159,400 

Upper  Maple 

195,460 

1,342, 800 

107,900 

17,500 

20,100 

1,488,300 

Hayvorth  Creek 

59,o40 

266,900 

31,500 

2,600 

9,700 

3 10 , 700 

Stony  Creek 

113,984 

1,373,500 

145,900 

36,100 

64 , 200 

1,609,700 

Rogue  Rit'er 

-4,06 

267,300 

62.300 

26.900 

13,700 

360.200 

Subtotal 

603,396 

5,664,300 

689,500 

192,200 

225,800 

6,771,800 

Technical  Assistance 

Soil  Conservation  Service 

800,000 

Federal-State  Cooper 

ative  Forestry 

191.700 

Total 

7,763,500 

^ Price  Base  - 196? 
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Pasture  land  treatment  measures  include  pasture  and 
hayland  planting,  pasture  and  hayland  renovation,  and  farm  drainage 
systems.  Within  the  14  potential  watersheds , 20,000  acres  of  pasture 
land  will  be  treated  at  an  estimated  installation  cost  of  $689,500. 

(b)  Forest  Land  Treatment  The  treatment  program  on  for- 
est land  will  involve  greater  participation  by  State  and  Federal  Agen- 
cies in  assisting  private  land  owners  with  the  management  of  their 
land.  The  hydrologic  condition  can  be  improved  or  protected  by  proper 
planning,  by  using  the  forest  land  as  a renewable  resource,  and  by  apply 
ing  various  treatment  measures.  These  measures  include:  tree  planting; 
hydrologic  stand  improvement,  including  thinnings,  weedings,  and  sani- 
tation cuttings;  protection  from  livestock  grazing;  and,  protection  from 
overcutting  and  excessive  logging  damage.  Forest  fire  protection  will 
be  in  effect  throughout  the  Basin,  furnished  by  the  Michigan  Department 
of  Natural  Resources  in  cooperation  xvith  the  U.S.  Forest  Service  under 
the  Clarke-McNary  Cooperative  Fire  Control  Program.  Within  the  po- 
tential watersheds,  12,600  acres  of  forest  land  will  be  adequately  treat 
ed.  This  figure  includes  multiple  treatment  of  these  acres.  The  total 
accumulative  area  of  individual  measures  to  be  applied  is  27,200  acres 
at  an  estimated  installation  cost  of  $192,200. 

(c)  Miscellaneous  Land  Treatment  Treatment  of  miscellane- 
ous land  is  needed  to  control  erosion  and  reduce  sedimentation,  lener- 
ally  this  treatment  will  involve  establishment  of  grasses  and  trees. 
Within  the  14  potential  watersheds,  8,400  acres  of  miscellaneous  land 
will  be  adequately  treated  at  an  estimated  cost  of  $225,800. 

(2)  Structural  Improvements 

Normally  not  all  watershed  needs  can  be  met  solely  by  land 
treatment.  Problems  such  as  flooding  and  imparled  drainage  usually  re- 
quire structural  measures  for  adequate  relief.  In  the  watershed  program 
waterflow  control  measures  are  planned  to  operate  as  a system  in  conjun- 
ction with  land  treatment  measures. 

Floodwater  retardation  is  the  primary  consideration  in  de- 
signing a system  of  waterflow  control  measures,  Channel  improvement, 
floodways , or  diversions  are  considered  supplementary  to  floodwater  re- 
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Tree  planting  adds  to  our 
forest  resource  and  helps 
control  erosion. 


Landowners  are  given 
technical  assistance 
on  forest  management 


Fencing  protects  forest  land 
from  livestock  grazing. 


SoJding  rojJbanks 
f o I I ovj  i n g 

construction  helps 
prevent  eros i on . 


t;miatic'!.  except  whei-e  riscessar;/  t'.  ac'.’.eva  p.-.^ect  eC^ecti at  a 
reaso:;able  cost. 

The  primai'y  watershed  needs  ir.  the  basin  are  flood  control 
and  improved  agricultural  drainage.  These  prctle.ms , as  well  as  t.ne  gen- 
eral lack  of  adequate  floodwa* er  retention  sites,  require  tnat  channel 
improvement  be  utilized  for  waterflow  c.,.ntro^.  V/ithin  the  l4  potential 
watersheds,  208.3  miles  of  multiple  purpose  (flood  prevention  ana  drat''.- 
age)  channel  improvement  are  propcsed(Table  42,  pagel55)- 

In  addition,  two  multiple  purpose  structures  are  proposea 
in  the  Upper  I'aple  River  Watershed.  These  structures  will  operate  in 
conjunction  -with  ci.annel  improvement  to  reduce  flooding,  and  wil-  also 
provide  surface  water  area  for  recreational  use. 

Structure  109,  with  a recreation  pool  of  235  surface  acres, 
will  be  managed  for  extensive  use  w^ith  fishing  as  the  major  activity.  ?ea.< 


iaily  use  is  expected  to  be  3.TCC  visitors. 


oucture  110 


Ll_  .nave  a 


recreation  cccl  of  471  surface  acres.  The  primary  activities  v:i — ce 
swimming,  picnicking,  ca.mping,  beating,  hiking,  active  games,  ana  nature 
study.  Peak  dailo'  use  is  estimated  to  be  20,500  visiters.  These  deve_- 
opm.ents , located  in  the  Lansing  Subarea,  Ovill  fill  a need  fer  water-re- 
lated outdoor  recreation  fi;cilities  '.r.  tr.e  area  f greatest  dema;id. 

T.he  installation  cost  of  these  proposed  structural  measures 
withit.  the  14  potential  watersheds  is  estimated  to  be  $15,762,300  (Taole 
43,  page  156).  Under  pr  visions  of  the  Watersi.ed  Protection  and  Flood 
Prevention  Act  (rL-566) , qualified  local  sponsors  w ula  be  eligiule  fer 
technical  assistance  f .r  the  design,  and  ccs' -shari  f.g  assistance  f r t.ne 
construction,  of  these  structural  measures. 

b.  Other  Flon-structural  Improvement  Programs  The  needs  for  re- 
source improvement  go  bey:u.d  the  scope  of  asststance  ava;lacue  under  tne 
'Watershed  Protection  and  Flood  Prevention  .Act.  The  remaining  needs  ■.■.•ij.l 
be  met  through  a varity  ncn-rt,ructural  pr;gra.ms.  .”uch  cf  the  needec 
action  may  be  accomplis  .vl  t hr,  ugh  existing  programs;  but  new  legiSj.a- 
tion  will  also  be  needed  to  adequately  meet  the  needs  of  the  Basin. 

( 1 ) Land  Treatment  Xeasur-  .. 

Conservat.i ti-eatm.'  ,nt  the  l.a'ui  is  required  t.  red'uce 
erosion  and  sedimentat,...r: , control  pm'ble.ms  caused  by  excess  water,  im- 
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r;-.  v'e  ur’.l'avorable  soil  a;.d  cover  conditions,  and  improve  water  quality. 
Tie  pj'actices  used  te  accomplish  these  goals  will  be  similar  to  those 
outlit;ed  previously,  and  will  be  installed  by  the  landowners  and  cper- 
at  rs.  Application  of  these  practices  will  permit  continuous  utiliza- 
tirr.  of  the  land  for  current  needs  while  conserving  this  resource  for 
f u t u :-e  req  u i r e me  r.  t s , 

(a)  Current  irct^rams  USDA  programs  are  currently  making 
vital  contributions  to  resource  im.provements  in  the  Basin  and  will  con- 
tinue ti-  help  meet  future  needs  (Table  47,  pagel64). 

j_  Cropland  and  Pasture  Land 

The  basic  vehicle  for  accomplishing  adequate  treat- 
ment .f  these  lar.ds  is  the  Soil  Conservation  Act  of  1935  (PL-46).  Under 
tr. -s  authority  the  Soil  Conservation  Service  provides  technical  assis- 
tance to  landov;ners  and  operators  through  the  local  soil  conservation 
districts  for  planning  and  installation  of  land  treatment  measures. 

Through  this  program,  continued  at  its  current  rate 
of  accompli slimer.t , it  is  estimated  that  145,000  acres  of  cropland  and 
;~,000  acres  of  pasture  land  will  be  adequately  treated  by  1980. 

2 Forest  Land 

Technical  assistance  for  the  protection  and  manage- 
ment of  forest  land  is  provided  by  the  Michigan  Department  of  Natural 
Resources,  in  cooperation  with  the  U.S.  Forest  Service  under  the  Coopera 
tive  Forest  Management  Program  (CFM).  At  its  current  rate  of  accomplish 
mer.t,  this  program  will  provide  adequate  treatment  of  20,000  acres  of 
f rest  land  by  1980. 

2,  Miscellaneous  Land 

Treatment  of  miscellaneous  land,  generally  with  the 
establishjnent  of  grasses  and  trees,  is  accomplished  through  the  PL-46 
and  CFM  programs.  At  current  levels,  these  programs  will  provide  ade- 
quate treatment  for  3,000  acres  by  1980. 

(b)  Accelerated  Land  Treatment  FrOfVram  Current  land 
treatment  programs  will  fall  far  short  of  the  1980  needs  within  the  Basi 
Even  v/ith  consideration  of  the  PL-566  program,  an  estimated  1,139,^00 
acres  would  still  require  treatment  by  1980  (Table  47,  pagel64).  Includ 
ed  in  this  total  are  502,700  acres  located  in  the  drainage  areas  of  the 
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:• '.at  \rlc--i  urp  "e  structure  si  ter,  • c ; r e C' r.:  - 

sive  Ba.  i ■ • Ian  of  L'evelopment . 

TABLE  k'/  - ijcf.-structur-;!  Hesou-ce  ir;pr  r/emer.ts 
C-rar.i  River  Basir. , nigra r. 


Land  Use 

.A.  re  a 

Rea ui ring 
Treatment 
by  1980  1/ 

Ertimatfcd 

FL-566 

Frogramly' 

A c c ompl i s hme  nt  s 
Other  Current 
Programs  y., 

Residual 

lieeds 

(1,000  acres) 

Cropland 

?ue.o 

lOr’.b 

145.0 

495.4 

Pasture  Land 

149.0 

10 . 0 

1 : , 0 

- 4 },  /• 

Forest  Land 

471.0 

Id . 6 

10.0 

■-35,4 

Mi  scellaneous 

103.0 

3,4 

> • 

51.6 

TOTAL 

1,R71  -0 

144. 

j_  Fror,  Table  36,  page  110. 

To  he  applied  in  the  1')  p ter.tial  v:.aters::eds . 

To  be  applied  fror,  duly,  to  December,  19B0  in  the  ?!,,—■•■  and 

CFIl  programs. 


TABLE  48  — RQcoiriniGndod  Accel^raLed  Land  TreaLmant  Prograrn 
Behind  Multiple-Purpose  Structures 
Grand  River  Basin,  Michigan 


Land  Use 

Land  Treatment 
Acreaijeiy 

Installation 

Cost 

(Acres) 

(Dollars)^ 

Cropland 

255,000 

12,529,000 

Pasture  Land 

27,300 

1 ,401 ,900 

Forest  Land 

33,900 

1,391 ,600 

Miscellaneous 

16,400 

520,100 

Sub  Total 

332,600 

15,842,600 

Technical  Assistance  Cost 
Soil  Conservation  Service 

1,734,000 

Federal-State 

Cooperative  Forestry 

995.500 

Sub  Total 

2, 72y, 500 

TOTAL  COST 

18,572,100 

1 Includes  multiple  treatment  of  these  acres. 
Price  Base  196?. 


It  is  recomne Tided  that  ar.  acnelei'ated  lar^d  trea*  r -it  : - 

gram  be  initiated  in  order  to  more  adequato"/  fill  the  gap  betv>r*i;.  1 -80 
needs  and  acatmplishments , and  to  help  protect  the  pr-. posed  multiple- 
purpose  structures  from  untimely  oeterici-ati  .n  due  to  erosion  and  nedi- 
menta+ion.  This  program  will  apply  the  necessary  treatment  on  an  esti- 
mated 332,600  acres  at  an  estimated  cost  of  $16,572,100  (Table  '-6,  page 

165). 

Tnis  program  will  concentrate  its  efforts  on  those  basin 
lands  outside  the  potential  watershed  project  areas  and  behind  the  pro- 
posed multiple-purpose  structures.  It  will  provide  for  66  percent  f 
the  remaining  I98O  needs  behind  those  structures.  Land  treatment  mea- 
sures will  be  applied  by  the  landowners  and  aoperators.  The  estimated 
costs  are  total  installation  costs  and  do  not  reflect  cost  sharing  as- 
sistance w'hich  may  be  available  through  other  programs. 

Accelerated  technical  assistance  wull  be  provided  by  tr.e 
Soil  Conservation  Service,  and  the  Michigan  Department  of  Natural  Re- 
sources in  cooperation  witli  the  Forest  Service,  at  an  estimated  cost 
of  $1,73^,000  and  $995,500  respectively. 

it  is  anticipated  that  this  program  will  operate  t'nrc'ugr. 
the  soil  conservation  districts,  and  through  the  existing  federal-state 
cooperative  forestry  programs. 

Cropland  and  Pasture  land 

These  lands  will  be  treated  to  control  erosion  and  elim.- 
inate  unfavorable  soil  conditions.  An  estimated  255,000  acres  f cr'p- 
land  and  27,300  acres  of  pasture  land  will  be  adequately  treated  at  a-, 
installation  cost  of  $12,529,000  and  $1,40', 900  respectively. 

Z Forest  Land 

Protective  and  improvement  measures  will  be  applied 
areas  where  the  hydrologic  condition  of  the  land  is  or  may  he  impaired. 
At  an  estimated  33,900  acres  of  forest  land  will  be  adequately  treated. 
This  figure  includes  multiple  treatment  of  these  acres.  The  total  ac- 
c'.umulative  area  of  individual  measures  to  be  applied  is  90,5''0  acres 
at  an  installation  cost  of  $1,39'!  ,600.  To  help  implement  the  cmopera- 
tive  forestry  programs,  it  is  recommended  that  the  Federal  Jovernment 
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i^os t -share  80  p'  ;vent  of  both  ti.e  teciinical  assistat.ce  costs  with  the 
state,  and  the  installation  costs  with  private  lar. : wnei-s.  Ti.is  may 
require  aclditional  authorizations  and  new  cocp-  .-at  i ve  agreements  between 
State  and  Federal  Governments. 

Miscellaneous  Land 

Treatment  of  this  land  will  nelp  • erosion  and 

reduce  sedimentation.  As  estimated  16,400  acres  f m.  r 'el  ,.anecus  land 
will  be  adequately  treated  at  an  ii'.stallatii  r.  c is*  f I’. 

( y)  Environmental  Enhancement  in  ''rear,  and  £uilt-"n  Areas 
Ti.r.  Uf-':.  Si  il.  Forest,  and  Water  Conservation 

A technical  assistance  program,  for  urban  areas  is  re- 
ccm.mer.ded  in  order  to  protect  soil  and  water  resources,  and  t-  provide 
an  orportunity  f r man  to  live  in  harmony  with  his  natural  envi rcrunent . 
These  goals  may  be  achieved  through  proper  land  use  planning  designed  to 
reduce  soil  erosion,  help  maintain  v;ater  quality,  reduce  flood  damages, 
imorove  vegetative  cover,  and  enhance  natural  beauty.  This  program  will 
provide  assistance  to  planning  boards,  commiunity  leaders,  and  developers 
in  fcrm.ulating  and  implementing  effective  land  use  plans. 

Proper  ir.te'.’pretation  of  soil  surveys  will  be  provided 
tc  indicate  the  best  development  sites,  and  to  help  avoid  problem.s  of 
Dccr  drainage,  unstable  soils,  and  severe  erosion  hazards.  Reccmm.enda- 
tiens  for  good  land  use  will  include  methods  of  controlling  e.xcessive 
ercsion  will  occur  despite  the  most  conscientious  application  of  protec- 
tive m.easures , the  goal  will  be  to  prevent  controllable  erosion  and  keep 
sedim.ent  production  to  a minmium.  This  will  not  only  protect  the  develcp- 
mient  site  itself,  but  also  prevent  sedimientation  and  degradation  of  sur- 
face waters.  Since  much  of  the  most  favorable  land  is  already  developed, 
the  use  of  soil  surveys  and  soil  conservation  practices  will  cecom.e  ever, 
m.ore  important  in  the  future. 

Pressures  for  floodplain  use  will  increase  with  expanc- 
i ng  population  and  continued  econcm.ic  growth.  Future  flood  damages  will 
be  m.inimized  only  by  plans  and  policies  which  recognize  existing  and  po- 
tential flc^od  hazards.  Technical  assistance  will  be  provided  to  identify 
floodplain  areas,  and  to  aid  in  the  developmient  of  prudent  floodplain 
management  programs. 
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Vegetatire  cover,  including  trees,  shru.bs,  au-J  grasses, 
established,  retained,  or  improved  in  the  metr-pciitan  areas  v.’lll  provide 
natural  beau:y,  recreat':  .:.  opportunities,  '-.d  envir;.r„mer.tal  enhancement. 
This  progi’air.  u'ill  furnish  technical  assistance  for  the  develop.ment  and 
maintenence  of  forests,  nature  areas,  parks,  open  spaces,  buffer  zones, 
and  greenbelt  areas. 

.Assistance  will  include  the  identif icaticn  and  location 
of  suitable  areas  to  be  retained  for:  i,  Community  and  school  forests  - 

to  provide  areas  for  aesthetics,  recreation,  and  outdoor  classes  invol’v- 
ing  nature  study  and  conservation  education;  2.  Vegetated  b'uffer  zones 
or  screening  strips  - to  isolate  housing  or  industrial  developm.ents  and 
for  highway  beautification,  and;  J.  Infiltration  zones  or  sedi.ment 
traps  along  waterways  and  roads  - to  retard  surface  runoff,  ercsicn,  and 
sedimentation.  Advice  will  be  available  to  im.prcve  tree  stands  and  plant 
development  to  enhance  recreation  opportunities,  wildlife  habitat,  nature 
studies,  and  sylvan  aesthetics.  Teor.nical  services  will  be  provided  for 
the  control  of  insects,  plant  diseases,  nonstructural  fires,  animal  dam- 
age, and  pollutants  in  forests,  parks  and  greenbelt  areas. 

The  program  should  be  a local  - State  - Federal  cooper- 
ative program  involving  the  V.3.  Department  of  Agriculture,  the  State  of 
.Michigan,  Soil  Conservation  Districts,  and  other  local  units  of  goverr.ment 
It  is  recommended  that  a 10-year,  $800,000  urban  soil 
and  vjater  conservation  pr-gram.  be  initiated  to  .meet  problem.s  of  poor  land 
use  and  erosion  in  urban  areas  thr  ughout  the  Basin.  This  program,  will 
be  im.plemented  through  the  Soil  Conservation  Districts  in  c .'cperaticn 
with  the  Soil  Conservation  Service. 

It  is  recommended  that  a 10-year,  $600,000  urba:‘.  and 
ccmnunity  forestry  assistance  progra.m  be  initiated  in  the  Grand  River 
Basin  with  emphasis  placed  ;.r.  the  Grand  Rapids  and  Lansing  areas.  The 
Forest  Service  wilt  be  assigned  leadership  in  the  forestry  program,  ir. 
cooperation  with  the  Michigan  Department  :f  l.’atural  Resources. 
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(3)  Accelerated  Soil  Sur\'ey 

Soli  s-r'veys  have  been  used  to  guide  land  use  and  rianage- 
nent  decisions  on  farr.s  and  in  forests  for  many  years.  These  same  prin- 
ciples of  managing  soil  and  water  can  be  applied  to  uroan  development 
problems.  The  soil  survey  describes  soil  limitations  for  buildir.g  sites, 
onsite  sexcage  disposal,  road  constructior , recreation  development,  and 
other  uses.  It  may  also  be  uses  to  locate  potential  sediment  source 
areas,  and  as  a tool  for  flood  plain  delineation. 

Completed  and  currently  programmed  soil  surveys  cover  ele- 
ven f the  iwer.tj;'  counties  with  acreage  within  the  Basin,  The  Soil  Con- 
st-rvatior.  Sei’vice  is  conducting  soil  surveys  for  conservation  planning 
in.  the  !-emaining  nine  counties.  This  level  of  sur’/ey  activity  will  not 
; e sufficient  to  provide  for  all  of  the  needs  of  the  expandir.g  uroan 
areas . 

An  accelerated  program  is  recommended  which  will  complete 
:;.e  soil  survey  throughout  the  Basin  by  1985*  A total  area  of  1,172,800 
aci’es  will  be  surveyed  through  the  National  Cooperative  Soil  Survey  at 
an  estimated  total  cost  of  $751,000.  Early  emphasis  should  be  given  to 
t;.e  expanding  Grand  Rapids  and  Jackson  areas. 

c.  Economic  and  Social  Assistance  Programs  Several  current  USDA 
pi-  r7rams  provide  financial  and  technical  assistance  to  help  satisfy 
ec  ■ '.mic  and  social  needs.  These  programs  will  be  beneficial  in  im- 
plementing resource  i.mprovements  within  the  Basin. 

( 1 ) Land  Use  Programs 

Two  programs  are  available  which  provide  financial  assist- 
ance to  encourage  the  proper  use  and  treatment  of  the  land.  They  are 
admi r.istered  by  the  Agricultural  Stabilization  and  Conservation  Service. 

(a)  Agricultural  Conservation  Program  This  program  pi-  - 
vides  cost-share  assistance  to  farmers  in  implementing  Sv.il,  water, 
land,  and  wildlife  conservation  practices  on  farmlands  now  av: 
t'-ral  pr  oduction. 

This  cost-share  assista-ice  wi  li  te  v .‘ 
plishing  the  necessary  land  treatment  as  previ  lusly  - 
recc.m,mended  that  additional  ACP  funds  he  .made  rvi 
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the  application  of  land  treatment  measures  under  the  PL-566  program,  and 
also  under  the  accelerated  program  outside  the  waters.hed  project  areas. 
Without  this  additional  assistance,  the  established  1920  land  treatment 
goals  may  not  be  met. 

(b)  Cropland  Ad ju5'*~ment  Program  This  program  helps  farm- 
ers divert  cropland  to  conservation  uses  for  periods  of  five  to  ten  years. 
Participants  receive  adjustment  payments  related  to  the  value  of  crops 
normally  produced  or.  the  land,  and  cost-share  payments  for  needed  con- 
servation measures.  Participants  who  permit  free  public  access  to  CAP 
land  for  fishing,  hunting,  hiking,  and  trapping  miay  get  an  additional 
per-acre  payment. 

The  program  also  shares  the  cost  with  local,  State, 
and  other  government  agencies  foi'  establishing  conservation  practices 
on  non-farm  cropland  to  preserve  open  spaces  and  natural  beauty,  develop 
wildlife  and  recreation,  and  prevent  air  and  water  pollution. 

The  Greenspan  provisions  of  this  program  offer:  (l) 

financial  assistance  to  city,  town,  county,  or  state  governments,  or  to 
Federal  agencies  in  acquiring  cropland  for  preserving  open  spaces  and 
natural  beauty,  for  developing  wildlife  or  recreational  facilities,  or 
for  preventing  air  or  water  pollution,  and  (2)  cost-share  aid  in  esta- 
blishing land  conservation  practices  that  will  establish,  protect,  and 
conserve  open  spaces,  natural  beauty,  wildlife,  or  recreational  resources. 

This  program  will  encourage  the  application  of  needed 
land  treatment  measures  and  the  use  of  the  land  within  its  natural  lim- 
itations. It  will  also  kelp  meet  the  needs  for  non-agricultural  uses 
of  land  and  related  water  resources. 

(2)  Loan  and  Development  Programs 

Several  programs  administered  by  the  Farmers  Home  Admin- 
istration provide  loans  to  qualified  individuals  and  organizations  for 
a variety  of  purposes  related  to  farm  and  rural  development.  These 
programs  may  be  helpful  in  meeting  needs  in  the  areas  of  land  use  and 
treatment,  water  supply,  water  quality,  and  non-agricultural  water  and 
related  land  use. 

(a)  Farm  Ownership  Loans  This  program  provides  farm 
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ownership  loans  and  technical  management  assistance  to  operators  of 
family  farms.  T;.c  pui*poses  f.  r which  these  loans  may  be  used  include: 

Provide  water  facilities. 

^ Provide  basic  soil  treatment  and  conservation  mea- 
sures 

Improve,  establisri  or  buy  a farm  forest  enterprise. 

4 Finance  recreational  enterprises  to  supplement  fami 

1 t iCOlTlS  , 

(b)  Financial  Assistance  to  Small  Farms  and  Rural  Groups 
T.iis  program  makes  loans  and  grants  to  public  and  nonprofit  organiza- 
tions primarily  serving  rural  residents  to  plan  and  develop  domestic 
water-  supply  and  waste  disposal  systems  in  rural  areas. 

Loans  may  also  be  made  to  install  or  improve  drainage 
and  irrigation  facilities;  establish  recreational  facilities,  establish 
soil  and  water  conservation  .measures,  shift  land  use  to  grazing,  wild- 
life, recreation  areas,  and  forests. 

(c)  Other  Loan  Frocrams  The  FiiA  administers  other  loan 
prcerams  t^/hic;.  may  provide  assistance  in  certain  situations.  Briefly 
these  are: 

Loans  for  Forestry-  Purposes 
Loans  for  Recreational  Purposes 

^ Operating  Loans 

4 Rural  Housing  Loans 
( 3)  Educational  Programs 

The  Cooperative  Extension  Ser-/ice  provides  educational 
programs  based  on  local  needs  in  the  broad  fields  of  agricultural  pro- 
duction and  marketing,  resource  development,  home  economics,  and  youth 
development.  Two  of  these  programs  will  be  particularly  helpful  in  im- 
plementing proposals  for  resource  improvements  within  the  Basin. 

(a)  Agricultural  Production  and  Marketing  This  program 
provides  educational  and  technical  assistance  to  help  farmers,  producers, 
and  marketing  firms  apply  new  technoxogical  developments  enamating  from 
agricultural  research.  Through  its  assistatice  to  farm  operators  the 
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program  emphasizes  good  financial  and  resource  management,  and  encour- 
ages proper  land  use  and  treatment.  This  will  support  the  efforts  of 
other  agencies  to  achieve  application  of  the  necessary  land  treatment 
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j measures, 

s 

(b)  Community  Resource  Development  This  program  provides 
, educational,  organizational,  and  technical  assistance  to  communities  in 

developing  their  natural,  economic,  and  human  resources.  This  program 
1 may  provide  assistance  to  communities  in  solving  the  several  non-agri- 

cultural  needs  within  the  Basin. 

(4)  Rural  Development 

Representatives  of  several  agencies  of  the  Department  of 
Agriculture  are  organized  for  Rural  Development  at  the  State  level. 

I Members  include  a representative  of  the  Forest  Service,  Soil  Conservation 

Service,  Farmers  Home  Administration,  Rural  Electrification  Administra- 
tion, Agricultural  Stabilization  and  Conservation  Service  and  the  State 
Cooperative  Extension  Service.  These  agencies  work  closely  with  State 
and  local  people  in  support  of  comprehensive  planning  and  development. 
They  also  maintain  contact  with  other  agencies  in  order  to  help  extend 
their  programs  to  rural  areas. 

2.  COORDIIATIOH  WITH  OTHER  AGENCIES 

Implementation  of  some  of  the  USDA  programs  as  previously  outlined 
^ will  require  coordination  and  cooperation  with  other  governmental  agen- 

cies. 

Local  initiation  and  sponsorship  is  needed  for  the  development  of 
PL-566  projects.  Soil  conservation  districts  and  drainage  districts 
have  sponsored  previous  watershed  projects  within  the  Basin,  and  are 
expected  to  assist  in  the  development  of  the  proposed  projects. 

Project  formulation  in  the  Hayworth  Creek,  Stony  Creek,  and  Portage 
River  Watersheds  will  require  cooperation  with  the  Michigan  Department 

t 

of  Natural  Resources  in  evaluating  structure  sites  for  recreation  or 
fish  and  wildlife  purposes.  These  single  purpose  structure  sites  may 
also  included  in  the  Comprehensive  Grand  River  Basin  Plan. 

Further  coordination  with  the  Crops  of  Engineers  will  be  needed  in 
the  Portage  River  Watershed  since  a proposed  Crops  structure  on  the 
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ai’  Fivtjs  Junction  will  affect  drainage  upstream  on  the 
t r p 'Sals  for  a dam  witi.  pumping  facilities  at  the  con- 
Granu  ai.d  Poruage  need  additional  cooperative  study. 

3n>il  conservation  (iist>-;cts  vjill  siiare  the  responsibility  for  imple- 
menting pi.  rti"r;s  of  the  current  and  acceleraLed  land  treatment  programs. 
Ac'iVi-  lea --rs:. ip  will  be  required.  !■  . sure  that  the  treatment  goals 

are  me-*  , Ti..  Micl.igan  Department  of  Natural  Resources  will  also  have 
..  itilities  i t.  • 'iand  t r-eatmetst  program  through  federal-state 
,n  pei'at  ive  f.  restry  agreements. 

Gr  rd.inati  i.f  other  goverr.mental  agencies,  private  groups,  or  in- 
:iv; duals  will  need  to  be  developed  as  appropriate  to  the  particular  pre- 
gram  involved. 

. REyAIiilNG  NEEDS 

Tile  needs  outlined  in  Section  V are  in  many  cases  beyond  the  scope 
f ’urrer.t  and  proposed  USDA  resource  improvement  programs.  Planning 
a;id  imp',  ementati  on  cf  measures  to  meet  these  needs  should  consider  the 
assistance  available  thi'ough  ot.her  governmental  and  private  sources. 

Flood  ih‘event.i  _.r.  and  Drainage  Many  areas  in  the  Basin  which 
:.ave  fl.  .dwater  and  agricultural  drainage  problems  are  excluded  from 
c r.s:  derat  ion  as  p-..tent.ial  watershed  projects  because  such  resource  im- 
tn  ■■•mn'd.n  cam.-  - r.  ; ec..nomically  justified.  The  areas  generally  liave 

:■  more  of  the  following  shortcomings:  (l)  lacking  sufficient  size, 

n ■:  cu.-rently  being  devoted  to  crops,  or  (3)  having  tributaries  en- 
* "0  ec  within  r-elatively  narrov.'  floodplains.  These  physical  factors 
v-r*-ly  lim;-*  the  area's  economic  jiotential  of  development  for  agri- 
ou^lural  use.  This  li.mitation  influences  t.he  benefit;  cost  ratio  suf- 
ficier.tly  to  reduce  it  below  the  minimum  level  for  consideration  as  a 
p. '-o-ial  waterstied  project.. 

b.  Land  Treatment  The  application  of  land  treatment  measures  will 
be  acc- mplished  through  current  programs,  and  through  accelerated  pro- 
grams, •■■/ithinand  outside  the  Ih  pci  ential  watershed  areas.  This  com- 
binati  f effort  will  be  signit'i  ■■  ,1  in  meeting  the  1980  needs,  though 
some  land  will  still  reijuire  t r^atment  (Table  49 , pagel74).  Considera- 
tion should  be  gi’/en  to  long  ‘ern  land  use  and  treatment  contracts  to 
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facilitate  further  acceleration  in  the  applicatiot,  cf  needed  .r -struc- 
tural reso’'.rce  Improvements.  With  some  accf-1  r'ation  of  current  programs 
after  1980,  it  is  estimated  that  85  percent  ,i’  the  remaining  land  treat- 
ment needs  can  be  satisfied  by  2020. 

TABLE  49  - Accomplishments  and  Remaining  iieeds  of  !icn-Structural 
Resource  Improvements  by  I98O 

Grand  River  Basin,  Michigan 


Land  Use 

Area 

Requiring 
Treatment 
by  1980  Ij 

Estimated 
Accomplish- 
ments ^ 

Remaining 

Needs 

Est i mated 
Ac  c ompli shme  nts 
as  Percent 
of  total 
1980  Needs 

( 1 .000  acres ) 

(percent) 

Cropland 

748.0 

507.6 

ZUQ.U 

65 

Pasture  Land 

149.0 

62.3 

86.7 

42 

Forest  Land 

471.0 

66.5 

404.5 

14 

Miscellaneous 

103.0 

27.8 

75.2 

27 

TOTAL 

1,471,0 

664,2 

806.8 

^5 

ly  From  Table  38,  pagel20. 

^ Accomplishments  of  PL-566,  other  current  programs,  and  accelerated 
program,  1968  to  198O,  From  Table  4?,  page  l64  and  Table  46,  page 

165  . 

c.  Recreation  One  potential  watershed  project  (Upper  Maple  River) 
in  the  Early  Action  Program  offers  the  possibility  of  multiple  purpose 
structures  with  recreation  developments.  While  these  developments  will 
provide  recreational  opportunities  for  many  people,  they  will  fall  far 
short  of  meeting  the  Basin's  total  needs  for  water  related  outdoor  re- 
creation areas, 

A number  of  the  inventoried  reservoir  sites  have  a high  potential 
for  development  into  water  areas  for  recreation.  Several  of  these  are 
in  the  potential  watershed  areas  and  could  be  developed  as  single  purpose 
sites  with  limited  Federal  assistance.  But  many  of  the  others  are  not 
located  in  any  potential  watershed  project,  either  those  proposed  for  de- 
velopment by  1980  or  for  later  years.  Other  g'^vernmental  programs,  at 
federal,  state  and  local  levels,  should  be  considered  to  assist  in  devel- 
opment of  the  non-watershed  area  projects.  Some  imiprovemen'  projects  may 
best  be  handled  by  private  groups,  businesses  or  individuals. 
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SECTION  IX 

BPACT  CE'  USDA  RESOURCE  DEVELOPMENT  PROGRAI-I 
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DeveloptTEnt  programs  of  consorvation  measures  ■'.■rill  have  a marked 
effect  upon  solving  the  resource  problems  in  the  Basin,  Their  impact 
may  be  stated  quantitati'Tel^/'  in  some  cases,  -.rhile  otter  effects  can 
onl^'  be  described  in  general  terms.  These  latter  incl-ude  biological 
and  environmental  effects  vrt.ich  are  nevertheless  considered  signifi- 
cant. ■ 

1.  PHYSICAL  AND  BIOLOGICAL  EFFECTS  ^ 

a.  1 hr h’o Ionic  Conditions  Current  and  accelera'ted  land  treatment  j 

nrogran';  v^ill  improve  the  hydrologic  condition  on  a to'tal  area  of  664,200  i 

acres  by  19a0»  l,171,f’30  acres  by  2000,  and  1,346,000  acres  by  2020,  | 

A.-e'apaate  treatment  of  ttese  lands  arill  reduce  tte  volume  and  rate  of  storm  j 

rrxnoff  thereby  reducing  peak  flcn-;s  and  potential  flooding.  Good  soil 

-'over  cote’itions  -.■.'ill  increase  rainfall  infiltration,  thus  creating  a 
more  uniform  base  flor’  in  the  streams  and  contributing  to  the  recharge 
of  j-round  ua'ter  aquifers. 

The  development  of  14  watershed  projects  in  th.e  Earl;,’  Action 
-ra.-ac-.r.  -.rill  irovide  irq^roved  vriter  management  for  areas  ajhich  are  pre- 
rentl;c  aiTected  Ly  flooding  ancJ  impaired  drainage,  Tt-.-o  potential  reser- 
voir sites  ’.-rill  provide  a total  of  3 >500  acre-feet  of  floodi\uter  storage, 

6'^0  acres  of  siu'face  vnter  for  recreational  use.  Also  included  are 
0 miles  of  channel  improvement  v.’-h.ict.  v.’ill  provide  flood  prevention  and 
im-srcr;ed  drainage  for  71,400  acres. 

Relatively  large  areas  vitl;  serious  overland  flooding  problems 
are  found  in  the  Upper  Maple  River,  Portage  River,  and  Stonj'  Creek  •wa’ter- 
sheds,  llonstructural  and  structiaral  improvements  in  these  areas,  proposed 
for  Earlg.’  Action,  ;.ri.ll  reduce  average  annual  acres  flooded  from  23,000  to 
approximately  2,000.  This  represents  a 91  percent  reduction  in  area 
flooded. 

b.  Related  Land  Conditions  The  use  and  treatment  of  the  Basin's 
land  determines  to  a large  extent  the  nature  and  seriousness  of  erosion 
and  resulting  sediment  problems.  Continuing  efforts  to  encourage  proper 
land  use  and  managertEnt  ;-n.ll  lead  to  reduced  sediment  quantities  entering 
tte  streams. 
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Complete  soil  surveys  will  insure  that  nearly  irreversible  land 
use  decisions  are  based  on  accurate,  up-to-date  soils  information.  Thus 
all  uses  of  the  land  in.ll  be  planned  to  tah-e  advantage  of  natural  soil 
characteristics  '.nth  full  knoi^ledge  of  the  limitations  for  various  pur- 
poses, This  xn.ll  protect  the  high  investrents  associated  uith  urban 
development,  and  promote  wise  use  of  our  soil  resources. 

Many  of  the  soils  in  the  Basin  contain  considerable  amounts  of 
clay  and  silt.  Much  of  the  eroded  material  from  tliese  fine-textured  soils 
is  carried  considerable  distances  downstream  before  it  is  deposited. 

Wxile  in  suspension,  this  material  adversely  affects  water  quality,  mak- 
ing it  undesirable  for  many  uses.  Upon  deposition,  the  sediment  contri- 
butes to  high  nutrient  levels  in  surface  waters,  destroys  fish  habitat, 
and  causes  loss  of  capacity  in  reservoirs.  All  of  these  effects  may  be 
observed  in  the  Grand  River  itself  and  in  its  tributaries.  Proposed 
resource  improvements  x-rill  do  much  to  alleviate  these  problems. 

Erosion  from  cropland  in  the  Basin  x-ias  found  to  average  slightl;,’ 
more  than  3 tons  per  acre  per  year.  Erosion  from  pasture  and  forest 
land  was  much  less.  Conservation  practices  to  be  applied  in  the  c'urrent 
and  accelerated  land  treatment  programs  have  the  potential  to  reduce  the 
current  rates  cf  erosion  by  40  to  50  percent  x.'hile  maintaining  or  improv- 
ing soil  productivity. 

The  two  multiple-purpose  reservoirs  and  one  single  p-orpose  reser- 
voir in  the  watersheds  proposed  for  early  action  will  provide  a total  of 
700  acre-feet  of  sediment  storage.  This  storage  capacity  -.rill  be  ; rcvided 
to  maintain  the  full  effectiveness  of  the  reservoirs  for  the  planned 
project  life,  and  will  also  produce  significant  reductions  in  sedirent 
loads  dox-mstream  from  the  structxires.  Other  single  pxxrpose  reser'/oirs 
xrhich  may  be  developed  xiithin  the  potential  x-nterslieds  xTOuld  also  be 
designed  x-;ith  sedit'ent  capacity,  and  xrould  provide  additional  benefits. 

Cxxrrent  criteria  governing  the  installation  of  structxoral  improve- 
ments are  designed  to  minimize  dox^mstrear.  moverent  of  sediment  d'jring 
construction.  Seeding  of  exposed  channel  banks,  immediately.'  follox.-ing 
construction,  selective  spoil  placerent  methods,  and  excavation  of 
temporary/  sediment  traps  dcumstream  from  construction  are  some  of  tie 
rethods  nox;  being  employed.  Such  practices  x-;ill  protect  dcr.rastrear.  areas 
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diirinf:  the  inetallTtion  of  needed  irapro’/erients  in  upstrean  watersheds, 

c.  Fish  aral  Wildlife  In  addition  to  measures  idiich  improve  and 
protect  the  water,  soil  and  crops,  USDA  programs  vnLll  provide  assistance 
in  developing  and  preserving  fish  and  irildlife  resources.  Agricultural 
Lands  and  far".er  cooperation  are  essential  to  tlie  development,  production, 
and  harvest  of  fish  and  ;ri.ldlife  specie^.  Land  treatment  programs  will 
incliulo  such  practices  as  field  borders,  hedgerow  planting,  midlife 
habitat  and  mtland  management,  and  fishpond  manageirEnt.  V7ell  managed 
forest  lands  and  tree  pLanting  can  improve  the  habitat  for  fish  and  mli- 
ILie  by  providing  siselter  and  food,  and  by  regulating  climatic  conditions, 

Tlie  developinent  of  one  single  p’jrpose  reservoir  mthin  the  poten- 
cLal  :;atcrs:ieds  will  create  2,200  surface  acres  of  mter  to  be  managed 
specif ical>,'  for  fish  and  midlife  purposes.  The  development  of  two 
multiple- p’-ir pose  (x’lood  prevention  and  recreation)  reservoirs  will  pro- 
vkie  650  sic’face  acres  cf  water  which  will  be  managed  in  part  for  fish 
sabitat,  Sstablishrent  of  vegetation  in  tlje  recreation  areas  surrounding 
these  sites  u’ill  improa^e  the  wildlife  habitat. 

d.  Laality  of  the  Environment  Improvements  in  water  and  related  i 

land  resc’.wces  arc  key  elements  in  the  effort  to  improve  and  maintain  our 

environmnt.  L''ud  treatrEnt  ie assures  to  be  applied  in  the  nonstructural 
promams  mil  control  unsightly,-  and  costly  erosion  on  the  land  itself. 

This  in  t'orn  mT-ll  reduce  sedimentation  of  surface  raters. 

The  establishment  of  recreation  areas  mil  pro'/ide  a natural  en- 
vii'onnent  in  which  people  may  relax  avray  from  the  complexities  of  'orban 
■’ife.  The  cities  tiemselves  will  be  improved  through  the  conservation 
of  forest  land  and  the  establishi’Ent  of  tree  and  plant  cover  in  urban 
and  suburban  areas.  Open  areas  of  natural  beauty  mil  provide  ralcone 
visual  contrasts  to  th.e  maze  of  man-made  structures.  They  vrill  also  help 
to  darrpen  loarsh  city  noises,  and  purify  the  air  of  pollutants  while  re- 
plenishing the  atmosphere  mth  oxygen. 

2.  EG0i:0:-IIC  EFFECTS 

a.  I.oduction  in  Dariave  Although  hie  flood  plains  in  the  upstream 
watersheds  of  th.e  Grand  River  Basin  are  generally  narroi-:  and  not  activel;>’ 
farmed,  flood  damage  frequently  does  occur  to  tie  agricultural  sector. 
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Most  of  the  damage  is  of  a combined  nature  emanating  from  inadequate  exist- 
ing cliannel  depth  or  capacity  and  very  flat  topographic  features. 

Damage  due  to  flooding  and  impaired  drainage  occurs  primarily 
during  the  spring  through  inundation  of  crops  and  planting  delays. 

Excessive  soil  moisture  due  to  flooding  and  lack  of  adequate  drainage  out- 
lets also  occurs  during  summer  and  at  harvest  time.  This  condition  in- 
creases cultivation  and  harvesting  costs,  adversely  affects  the  quality 
of  some  crops,  and  depresses  crop  yields. 

The  14  watershed  projects  proposed  for  completion  by  I960  and 
an  accompanying  program  of  land  treatment  and  management  to  control 
erosion  and  sediment  problems  x-rill  make  significant  reduction  in  damages 
from  excess  water  on  agricultural  and  forest  land. 

Average  annual  damages  in  the  Basin  from  excess  water  due  to  flood- 
ing or  inadequate  channels  amounts  to  $3»550,000,  The  proposed  plan  of 
development  to  be  implemented  in  the  next  10-15  years  is  estimated  to 
reduce  damages  by  $938*300  or  26  percent. 

The  26  1-ratershed  projects  proposed  for  completion  folloi’iing  1980 
are  intended  to  provide  protection  from  flooding  and  inadequate  drainage 
on  an  additional  62,000  acres.  However,  at  this  time  most  of  the  land 
•dthin  these  projects  is  committed  to  uses  other  than  crop  production. 

b.  Improvements  in  Efficiencies  Increased  efficiency  in  the  produc- 
tion of  agricultural  and  forest  commodities  is  possible  through  improved 
management  and  the  combined  effects  of  land  treatment,  flood  prevention, 
agricultural  drainage  and  irrigation.  While  additional  water  resource 
development  is  not  required  to  meet  future  production  objectives  in  the 
Basin,  improvements  upon  existing  resources  can  contribute  to  efficiency 
of  production  by  reducing  (l)  crop  losses,  (2)  the  total  cost  of  produc- 
tion, and  (3)  the  acreage  required  to  meet  production  objectives. 

It  should  be  noted  that  the  improvetients  ttsde  through  x-xater  re- 
soxxrce  and  related  land  development  tend  to  enhance  tte  productive 
capabilities  of  the  affected  resotirces.  In  the  development  process, 
certain  of  these  resoxu:ces  become  more  efficient  in  producing  the  Basin's 
output  and,  in  turn,  cause  marginal  land  resources  to  shift  out  of  pro- 
duction if  additional  output  is  not  required.  A portion  of  the  overall 
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cort  savings  due  to  development  may  be  passed  on  to  the  consumer  in 
loi:er  food  prices,  but  a large  share  may  be  retained  in  the  agricultural 
sector  as  improved  incomes  to  those  who  can  take  advantage  of  the  devel- 
cprent  opportunities.  The  total  annual  costs  of  meeting  projected  mjor 
crop  production  requirements  without  further  resource  developments  are: 
19>’0  - $36. s million;  2000  - $50  million;  and  2020  - $68.3  million 
(Table  50). 

TAl'IJE  50  - Projected  antraal  cost  of  producing  major  crops  >xithout 
additional  resource  development  and  comparisons  betireen 
full  economic  potential  and  14  proposed  projects,  Grand 
River  Basin,  1980,  2000,  and  2020 


Dcveloprent 

level 

1980 

2000 

2020 

(1,000  Dollars) 

Witiiout  additional  resource 
development 

36,318 

50,047 

63,296 

With  full  economic  development 
potential 

33,653 

48,019 

66,588 

With  14  proposed  projects  for 
Earlg,^  Action 

35,506 

48,708 

66,914 

Savings  in  production  costs  with 
full  economic  development 
potential 

2,665 

2,028 

1,708 

Savings  in  production  costs  with 
14  proposed  projects 

812 

1,339 

1,382 

Scarce:  Economic  Research  Service  study  of  economic  impacts 

associated  vn.th  USDA  proposed  plan. 


With  resource  developrent  investment  applied  up  to  the  level  of  full 
economic  potential  these  production  costs  can  be  reduced  to:  1980  - 

$33*7  million;  2000  - $48  million;  and  2020  - $66.6  million.  This  re- 
presents a reduction  of  nearly  2.7,  2.0  and  1.7  million  dollars  in  the 
respective  time  periods.  The  decline  in  potential  costs  efficiencies 
O’jBV  time  through  water  resource  development  reflects  a relaxation  of 
certain  production  constraints  tliat  were  imposed  on  the  analytical 
model  in  the  more  distant  time  periods.  These  constraints  to  full 
efficiency  were  imposed  in  the  earlier  time  periods  to  sitrulate  farmers 
■tendencies  to  utilise  ttie  agricult’oral  investments  already  committed 
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vathin  the  Grand  River  Basin.  In  the  long  run  such  barriers  to  the 
free  floi^:  of  productive  resources  are  less  restrictive  and  other  areas 
outside  the  Basin,  notably  the  Thumb  area  of  Michigan,  are  better  able 
to  compete  for  them.  Consequently,  such  considerations  have  a negative 
influence  on  the  development  potentials  vdthin  the  Basin. 

Not  all  the  land  that  could  be  most  efficiently  developed  in  the 
Basin  lies  within  feasible  projects  being  proposed  for  installation  by 
1930.  Annual  cost  reductions  that  appear  possible  on  developed  acreage 
within  the  early  action  program  areas  amount  to  $812  thousand  - I960, 

$1,3  million  -2000,  and  $1,4  million  in  2020.  As  the  evaluation  period 
extends  into  the  future,  development  within  the  fourteen  proposed  pro- 
jects approaches  the  total  economic  potential  for  developtient. 

Beyond  I960  the  additional  26  projects  xirill  bring  new  land  into 
production  which  must  compete  with  available  cropland  that  has  a develop- 
ment potential.  Estimating  the  potential  cost  reductions  through  these 
projects  is  hazardous.  If  the  annual  costs  of  production,  land  clearing, 
and  development  are  by  some  chance  less  than  production  costs  on  marginal 
land,  then  these  new  acres  will  replace  them  in  production  and  contribute 
to  savings.  But  the  displacement  of  developed  acreage  in  the  14  Early 
Action  projects  is  also  possible.  At  this  point  the  potential  for  addi- 
tional development  beyond  the  level  proposed  for  1980  appears  to  be 
limited. 

c.  Arricultural  and  Forest  Production  and  Stabilization  Projected 
demands  for  agricultural  production  in  1980  from  the  Basin  call  for  2.9 
million  tons  of  feed  crops,  0.4  million  tons  of  food  crops,  and  0.3 
million  tons  of  specialty  crops.  Feed  crops  consist  of  feed  grains  and 
roughages  (corn,  oats,  barley,  corn  silage,  pasture  and  hay).  Food 
crops  include  v;heat,  soybeans,  dry  field  beans,  and  potatoes  while 
specialty  crops  are  composed  of  a large  variety  of  vegetable  crops,  tree 
fruits  and  berries.  With  no  additional  flood  protection,  irrigation, 
or  drainage  development,  the  1980  production  requirements  can  be  r*et  on 
1,095»700  acres  of  cropland  and  pasture  (Table  5l).  For  the  year  2000, 
demands  for  feed  crops  increase  to  3.8  million  tons,  food  crops  to  0.8 
million  tons,  and  specialty  crops  to  0.4  million  tons.  All  of  which  can 
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produced  on  1,39- >500  acres  of  cropland  and  pasture  without  further 
resource  developncnt.  Projected  requiretnents  for  t\r  year  2020  amount 
to  5.3  million  tons  of  feed  crop,  1 million  tons  of  foal  crops,  and  0.7 
million  tons  of  specialty  crops.  This  prodiiction  objective  requires 
l,5?9>-'00  acres  of  cropland  and  pasture  in  the  absence  of  further 
resoviTce  development. 

Projected  demands  for  forest  products  in  I960  call  for  the 
cutting  of  7.0  million  cubic  feet  of  timber  from,  nearly  644,000  acres 
of  forest  land.  Timber  products  generally  include  saw  logs,  veneer 
logs,  minor  industrial  products  such  as  piling  and  posts,  and  pulpwood. 
For  the  year  2000,  forest  product  demand  reaches  9.8  million  cubic  feet 
and  by  -'020,  the  volume  is  projected  to  be  12,8  million  cubic  feet. 

Forest  land  requirements  to  produce  these  products  reach  a high  of 
7J^i500  acres  in  2000  and  decline  to  about  699>000  acres  by  2020  due 
to  rising  trends  in  grcn-rth  rates. 

Under  tlie  savie  production  requirements,  but  considering  the 
alternative  of  mter  resource  development,  the  projected  demands  could 
be  net  on  fearer,  more  intensively  managed  acres.  This  analysis  indicates 
tint  under  full  economic  developtre nt , the  projected  production  require- 
rents  could  be  ret  on  the  follaring  acreages  of  crop  and  pasture  land: 
1950  - 993 >100  acres;  2000  - 1,326,600  acres;  and  2020  - l,ij63,300 
acres.  Associated  adth  this  irrigation  and  drainage  deareloprent  effi- 
ciency is  the  idling  of  marginal  acres  thnt  are  no  longer  required  to 
meet  anticipated  food  and  fiber  needs.  These  idled  marginal  acres  could 
te  converted  to  multiple  forest  and  recreational  use  through  revegeta- 
tion. Intensified  land  management  and  treatment  of  forest  land  will 
perr.it  expanded  recreational  opportunities  and  improved  environmental 
qimlity  while  still  meeting  forest  product  requirements  on  available 
forest  land  acreage. 

If  only  the  development  potential  of  the  proposed  fourteen  pro- 
jects is  considered,  less  land  would  become  idle  vri'.ile  meeting  identi- 
cal production  objectives.  In  1930  acreage  requirements  would  be  reduced 
by  32,300  acres,  2000  - 28,800  acres,  and  in  2020  by  53 >100  acres. 
Relatively  more  land  is  required  in  2000  under  both  full  development 
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TAIjIiC  51  - i -’ojcctcd  acroat:e  roq’uirod  Tor  p'oducin,'  rrijor  cro;.:; 

.'iiklitional  rcao’irco  dovolor.rient  and  conpariaona 
bot-wncn  Tull  ccononic  potential,  and  Id  pronoaed  nrc.-jecta, 
drand  diver  Banin,  19  0,  aOOO,  anti  .020 


Doa'clopnent 

level 

19'-.0 

2000 

. 0.^.0 

1,000  ac: 

■es; 

Acreape  roquiroil  a.-ithoait 
additional  do-;olopu'Ent 

1, 09.^7 

1,392.5 

1,5&9.^- 

Acreage  required  uith  f’all 

econonic  dcveloprc-nt  potential 

993.1 

1,32/.. d 

1,463.3 

Excess  acreage  adtli  full 

econonic  .Icvolopnont  potential 

10,'  .6 

/^r  0 

125.9 

Acreage  required  dcvclonnont 

onlp'  in  Id  proposed  pro.iectr 

l,063.t- 

3,3db.7 

'Excess  acreage  u-itl.  ilcv-j'iopncn  b 
onl;.'  in  14  proposed  pro.iect: 

00  r> 

21.3 

^3 

Scirce:  Fconc'dac  ?.e.a<-'aro!.  Seivice  stud;;  of  aaononia  irTaata 

•,as''''i,.tod  alt'..  ' SLti  prone  rod  pLan. 


potential  -ul  ■''evolo-  rub  --iti.in  the  proposed  prejeota,  ti.us  feu'er  acres 
are  idiot'  'd-.an  in  1“''  and  rO.  C,  i’i.ir  i"  lar/ol;;  (iuo  to  rel-a.ia'ol;' 
veatcr  rcupiri.'c  ro.auirer.ant,'  'Uil  analler  food  .pi’ain  roonii’encntr  t'nan 
in  tl.e  otier  tu'O  ;;ear"'.  I'c'--'  inr  -.ro  .ort  li',:olv  to  be  vor.ai  on 

tl.ose  soil."  ti.at  r'oula;  r;:Tont'i  ncro  f aa'ora'i:!;;  to  •.loa’T-lcpnent  ti*an  the 
soils  in  roUi'h.a.'o  production* 

•■'-dilitional  doa'olop”rnt,  assooi  .-ed  "ib'.  the  -o  -roposod  nrojoebs 
after  19"0,  ■..'oultl  contribwte  to  t’.c  rtoc a of  Lile  acror  as  uell.  Vf.ile 
tl;e  contribution  ni,rl.t  ;.'0  sipnificant  i‘‘-  is  dou'otful  *.:'..et'cr  it  ■..■cul.l 
exceed  one  ■pLiai’tcr  of  t!io  rrvaaininp  pc'onti.l.  1 • io  also  concciaaa’r-le 
tliat  brinpinp  neu  land  into  production  ■..i;l.t  eliv.in.atc  sore  oacistinj 
potential  on  the  c'orront  ci-oplantl  ’l■,asc, 

Wi.ile  it  is  true  t;iat  ill;  ac.;  .r  for  a a’ic",ltiu'’al  raarpoaoa  are 
associated  a.ath  resoau'cc  dovcloprcnt  •indi.oi'  ,a  ,'ivon  lca*ol  of  aji'icult'.u’al 
production,  it  is  .also  t"uo  that  nor-.-  -.rr--:-  'U'c  aa'ail.aV.le  for  ot'.,or  uses. 
Tlicso  rano  -icr  n coull  hic  'iscii  to  'r.'  ’-.'.c'  .(■■iiticn;,!  a.a-i-ca;ltm'al 


cormcxiities  if  other  areas  of  the  region  or  nation  have  higher  produc- 
tion costs  or  are  unable  to  Tueet  their  production  targets.  They  could 
be  used  to  expand  from  ^-roodlots  into  an  economically  viable  enterprise 
that  would  justify  and  also  respond  to  intensive  forest  management. 

They  may  also  be  needed  to  replace  acres  withdravm  for  non-agricultural 
uses  at  a rate  faster  than  was  originally  assumed  in  this  analysis. 

Water  resource  development  and  associated  land  treatment  pro- 
grams, have  the  added  advantage  of  redticing  risk  and  uncertainty  and 
stabilizing  production.  The  vulnerability  of  agricultural  production 
to  climatic  hazards  is  well  recognized.  All  farmers  face  the  problem 
of  fluctuations  in  yields  and  production  resulting  from  variations  in 
rainfall  as  x-rell  as  the  other  uncertainties  of  vreather.  Those  resource 
OT-mers  with  flood,  drainage,  or  drought  problems  experience  even  greater 
risk  and  uncertainty  than  the  average  producer.  The  proposed  fourteen 
projects  vrill  have  a marked  effect  on  reducing  the  rick  and  uncertainty 
associated  ijith  production  on  the  60,000  acres  of  cropland  involved. 

As  uncertainty  is  reduced,  farmers  can  manage  their  resources  more 
efficiently  and  provide  a more  stable  agricultural  economy.  With  re- 
duction of  the  risks  and  uncertainties  associated  with  flooding,  drain- 
age, and  drought  problems,  production  can  be  planned  at  tlie  optimum 
level  with  the  associated  levels  of  purchased  inputs.  Losses  i-riLll  be 
cut  to  a minimum  and  production  of  a more  profitable  combination  of  crops 
T-rith  less  yield  fluctuation  vdll  result  from  better  timing  of  operations. 
All  of  this  vrill  add  greater  stability  to  production  levels  xd-thin  the 
Basin. 

d.  Income  and  Employment  Stabilization  of  agricultural  production 
on  cropland  and  forest  product  output  on  forest  land,  both  within  the 
proposed  projects  and  throughout  the  study  area,  may  have  varied  effects 
on  income  and  employment  in  the  Basin.  With  stability  of  production 
comes  stability  of  income,  frequently  at  a higher  average  annual  level. 
Stabilized  income  will  encourage  stabilized  expenditures  for  factors  of 
production  and  large  machinery  items  rather  than  c-ncouraging  savings 
from  periods  of  high  income  to  cover  anticipated  periods  of  loxx  income. 
Under  normal  conditions  of  moisture  uncertainty,  major  machinery 
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inirohacer  -.a  onl,''  be  rude  follCTri::''  n jood  ■'•a:-  due  to  proLler-':  of 
incoi’B  atxi  ci’eJit  availability,  T’.c  arodi'-  position  of  farr.  cporatoro 
-.'hose  incoioo  strean  is  contl.raous  and  fair 'I'  "table  is  far  superior  to 
one  s'hose  incone  strean  reflects  -jide  s-.;in-;j  and  in  cone  years  nay  even 
’oe  ne  'itive. 

I'.igl’.er  inconec  and  improved  credit  pos?.tions  -rill  tend  to  ca'sse 
these  farr:  operators  to  denand  nore  scr'.'ice,  p’orchase  noro  productive 
inputs  for  tie  farn  business  and  see'.:  to  uxp^and  t'l.eir  faming  operations, 
all  of  uiiich  adll  :r.ve  direct  favorable  incone  effects  on  the  local 
business  sector.  In  t't.e  process  of  expandinc  their  farn  operation 
these  reso'oi'co  ovners  udll  acquire  additional  land  roso'urces,  t'rx:reb^/ 
uisrls.cin-;:  inefficient  or  rarcinal  operators.  The  idlinc  of  nar^iinal 
acres  in  connection  '.;ith  dio  proposod  reso'arce  dc/eloprent  proppran  ':;ao 
ali'cady  boon  disc'asscd.  It  is  an  inpertant  fact  that  the  rarginal  acres 
are  not  located  in  rone  specific  area.  Thoy  arc  interspersed  through- 
out the  Basin  and  occur  to  sone  doyroc  on  farns  that  vill  continvje  in 


oroduction.  ^'..^icult'iral  outnut  disnlacod  fron 


'o  acres  bv  ti.o  ’"re- 


posed pro!T.’an  '.:ill  'oe  pa’oduced  on  feuv:r  but  noro  intensively  luanayod 
acres  vith.  additional  devolopncnt. 


Ti'.cse  operators  -rill  expand  their 
11  i'na’ec’’  ’'O;':  :r?"a'il‘''  is  ne"  "abor 


saa-ing  technoloyp'  in  the  fom  of  laryor  nore  specialised  nachinoi\.  , 
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prc'ch.ased  inputs.  (K’ov  tiro  the: 

S tec 

pre-'sixsd  feeds,  and  bulk  'r.andliny.  I'his  alony  :;ith  the  idled  acrea.:o 
"ill  reduce  thje  farn  labor  requirenents  noro  rapidly.'  than  -.xuld  occur 
’under  a proyran  of  no  f'urther  reso’urco  desaslcp^rnt. 

It  is  ratler  difficult  to  e'sal’uato  tl.c  net  effect  of  tl.e  pro- 
posed devolopnent  proyran  'upon  lU’U’al  service  conrsunicies  uithia  th£ 
Basin.  On  the  ono  Lantd  farners  on  rnryinal  units  and  unable  to  corrroto 
offcctivoly  :u,a’'e  yood  opportunities  in  b'no  ^ .sir.  to  enter  pard-tiv.0  f:.r 
iny,  at  least  in  the  short  ran.  This  .allovs  then  to  take  the  fii’ct  stc 
in  occupation;:!  niyration  and  offectivcl,’-  renoves  ti.oii"  land  fron  ayi'i- 
cultural  oroduction  in  -rholo  or  is.  nar^  since  it  contributes  to  total 


outp’at  at  a lo;:  level,  diioy  arc  ;ilso 
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cropLand  to  forest  entor;  rises  and  expand,  upon  an  -lu'eady  avai 
underutilised  rcso’U’co,  fne  far.;  •."'’o.llot . yinal  'perators  and 


183 


part-ti:Te  frirnors  do  not  appl;,'  advanced  technology  ac  rapidly  as  others 
in  a nore  favorable  conpetative  position,  preferring  to  substitute  labor 
for  capital,  and  thus  purchase  less  production  inputs.  To  the  extent 
tla.t  they  re”iain  in  the  connunity,  using  their  farns  as  rural  residences 
or  i-Taiting  for  a retui’n  on  inpro\'ed  forest  land  nanagenent  while  pur- 
suing off-farr.  enploynent,  they  will  bring  added  incotne  to  the  connunity 
through  non-farn  pxir chases.  Those  that  continue  to  farm  on  a reduced 
scale  may  also  provide  a ready  market  for  used  machinery  from  local 
dealers. 

On  the  other  hand  shifts  in  the  location  of  production  will 
take  place.  Output  that  ■irould  have  been  produced  on  the  marginal  lands 
T.-ill  relocate  on  the  more  productive  acreage  benefiting  from  water 
resource  development.  To  the  extent  that  local  communities  are  dependent 
upon  providing  the  inputs  for  this  production  and  marketing  the  commod- 
ities produced,  they  i-:ill  be  disadvantaged.  Of  course  other  communities 
:rithin  the  Basin  would  benefit  from  expanded  activity  in  their  area  and 
in  effect  it  would  simply  amount  to  an  income  transfer  within  the  Basin. 

Intensified  management  of  forest  land  will  improve  the  efficiency 
of  existing  small  woodland  aTnerships.  Where  these  areas  can  be  expanded 
through  the  natural  revegetation  or  conscious  conversion  of  marginal  crop 
and  pasture  land  to  productive  forest  land,  otherwise  disadvantaged  areas 
will  begin  to  benefit  from  the  increasing  sale  of  forest  products.  In 
time,  the  return  to  these  communities  from  forest  product'^  may  more  than 
account  for  any  loss  due  to  a shifting  of  agricultiiral  production  out  of 
the  area.  Over  the  long  run,  expanded  production  of  forest  products 
from  the  forest  managerent  and  land  treatment  program  will  add  signifi- 
cant!^' to  local  employment  and  income.  The  expanded  volume  of  high 
qiaality  timber  in  larger  forest  units  will  develop  markets  for  timber 
products  that  would  not  have  otlnenrise  existed  due  to  the  inefficien- 
cies of  harvesting  low  quality- Icnr  yielding  stands.  Larger  volume  of 
higher  quality  timber  xall  also  command  improved  prices  which  vail 
f'urther  add  to  the  Basin  econory. 

Associated  vath  the  proposed  26  projects  for  long  run  consider- 
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ation  is  the  conversion  of  sone  forest  land  to  cropland.  To  naintain 
the  projected  level  of  forest  product  production  in  tlie  Basin  several 
additional  steps  will  be  required  that  will  affect  local  econonies  in 
the  long  run.  Some  of  the  marginal  cropland  acreage  idled  through 
developrentvill  be  required  for  an  expanded  tree  planting  program. 
Intensified  management  of  existing  forest  land  will  be  required  to 
encourage  grarth  of  desired  species  to  replace  forest  products  that 
-.rould  have  been  forthcoming  from  the  26  project  areas.  This  expanded 
forest  management  and  land  treatrent  program  irill  add  to  local  employ- 
ment and  ■trill  increase  the  market  value  of  the  residual  stands.  In 
the  long  run  expanded  production  of  forest  products  will  take  place  in 
Basin  areas  other  than  previously  anticipa'ted  prior  "bo  consideration  of 
the  development  proposals, 

e.  Recreation  Opportunities  and  Benefits  The  development  of  sur- 
face rater  reser'/oirs  and  related  recreation  facilities  in  watershed 
projects  •’.jill  be  a very  significant  con-fcribution  of  USDA  programs  torard 
meeting  part  of  the  outdoor  recreation  needs.  The  proposed  developments 
vrill  be  located  in  the  Lansing  subarea  iihich  has  extremely  limi'ted 
opportunities  for  t:ater  rela'ted  ou'tdoor  recreation  at  the  present  time. 
They  ■■.ri.ll  provide  annual  benefits  of  $1,495  »600. 

These  developments  will  provide  only  a portion  of  the  needed 
recreation  facilities.  The  other  inventoried  structure  sites  both 
■'.m.thin  and  outside  potential  watersheds  offer  opportunities  for  siorface 
’Water  development  through  other  Federal,  State,  and  local  programs. 
Coordination  of  USDA  programs  rath  those  of  other  agencies  -.Till  lead  to 
the  optimum  utilization  of  these  basic  recreation  resources. 

Additional  benefits  -tri-ll  be  derived  from  •priva'te  recreation 
facilities.  These  are  difficult  -to  quantify,  but  it  is  recognized 
that  the  priva'te  sector  is  an  important  part  of  the  to-tal  outdoor  re- 
creation picture. 

The  largest  portion  of  the  hunting  na;  takes  place  on  private 
land  within  the  Basin,  usually  idthout  cost  to  the  hunter.  Wildlife 
habitat  improvements  throtigh  the  land  treatrent  program  and  land  remov- 
ed from  cultivation  through  the  Cropland  Adjustment  Frogram  rail  help 
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innire  tb.e  availability  of  game  and  hunting  areas. 

Private  outdoor  recreation  enterprises  provide  needed  facili- 
ties in  many  areas  of  the  Basin,  and  are  complementary  to  public  develop- 
ments. USDA  programs  XThich  provide  assistance  for  the  establishment  of 
these  enterprises  will  telp  to  meet  the  future  recreation  demand.  The 
income  derived  from  their  operation  will  have  an  impact  upon  the  local 
econor^s'. 

f.  Water  Supply  Services  The  Basin  has  experienced  substantial  in- 
dustrial and  population  growth  and  is  projected  to  continue  this  trend  due 
to  its  favorable  location  in  Southcentral  Michigan.  Most  cf  this  gro^rth 
has  taken  place  in  or  near  the  three  major  population  centers  of  Grand 
Rapids,  Lansing,  and  Jackson.  Each  center  has  developed  adequate  water 
supply  services  and  are  expected  to  maintain  and  expand  tliem  to  meet 
fut'ore  demands.  Large  water  using  industries  have  also  developed  their 
CT:n  ground  i-rater  sources  of  supply. 

Of  tb.e  new  reported  industrial  development  in  Michigan  d’jring 
tlie  decade  1957  to  1966,  two- thirds  were  local  expansions,  one-sixth 
ne::  starts,  10  percent  came  from  somewhere  else  in  the  State,  and  6 
percent  were  from  outside  Michigan.*  Future  industrial  gro^rth  will 
undoubtedly  continue  to  favor  locations  xnth  existing  xrell  developed 
facilities  and  a histroy  of  providing  essential  services.  Kovrever, 
some  nexr  development  is  also  expected  to  take  place  in  rural  areas  -where 
local  communities  have  established  satisfactory  facilities. 

No  provision  has  been  made  for  inclusion  of  municipal  and  in- 
dustrial xrater  storage  in  feasible  small  xratershed  projects  in  the  Basin. 
These  sites  are  located  where  adequate  water  systems  are  xjithin  reason- 
able distances  to  municipalities  and  industries.  The  USDA  programs 
administered  through  the  Farmers  Home  Administration  are,  hoxrever, 
ideally  suited  to  assist  local  communities  of  5 >500  or  less  in  develop- 
ing their  am  water  supply  and  sewage  treatment  facilities.  FHA  is 


^Nanneman,  Richaisd  J.,  Employment  Chancres  in  Rural  Michirian.  Agricultur- 
al Economic  Report  No,  110,  Michigan  State  University,  September,  1958, 
page  19. 
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actively  ptirsuinc  a program  of  planning,  design,  and  financial  assistance 
to  local  cormaunities  throughout  Michigan. 

It  is  anticipated  that  future  rural  farm  and  non-farn  vrater 
supply’  requirenents  T-jill  be  met  primarily  from  ground  vjater  sources 
vjhich  are  believed  to  be  adequate  for  this  purpose.  However,  in  ttiose 
locations  where  local  water  systems  exist  or  are  developed,  this  service 
T-rill  probably’  be  extended  where  feasible  to  the  rural  population. 

3.  SOCIAL  MD  INSniUTIONAL 

Soil  Conservation  Districts  vjill  be  primarily  responsible  for  the 
local  implementation  of  nonstructural  and  structural  resource  improve- 
ments. These  subdivisions  of  the  state  government  have  been  organized 
in  each  county  of  the  Basin.  They  will  assist  landowners  in  planning 
and  managing  the  land  and  water  resources  for  the  best  long  range  lOse 
and  development  through  the  land  treatment  programs.  Districts,  while 
’.jithout  pcn-rers  of  taxation,  may  serve  as  a sponsoring  organization  of 
mtershed  projects  to  assist  in  planning  and  to  implement  nonstructural 
phases  of  the  project. 

Drainage  districts  organised  through  the  authority  of  the  Michigan 
Drain  Code  are  responsible  for  the  installation  and  maintenance  of 
drains  and  watercourses.  They  are  erapoi-jered  to  levy’  and  collect  taxes 
for  the  installation  of  structural  improvements.  In  most  cases  a 
drainage  district  vnill  be  sponsoring  organization  of  watershed  projects 
and  will  provide  the  local  funds  for  sharing  of  installation  costs. 

Tlfi  drainage  district  ^-ri.11  also  be  responsible  for  mintenance  of  the 
structural  project  measures  for  which  it  is  a sponsor. 

The  Michigan  Department  of  Natural  Resource  will  cooperate  in  the 
planning  and  installation  of  recreation  facilities  in  watershed  pro- 
jects, including  cost-sharing.  This  agency  may  also  have  an  interest 
in  developing  one  or  more  cf  the  inventoried  structure  sites  for  fish 
and  vrildlife  or  general  recreation  purposes,  and  irill  provide  technical 
assistance  for  installation  of  forest  Hand  treatment  reasures. 

Other  units  of  governtrent  at  the  county  or  convrunity  level  sho’jM 
participate  in  tlie  planning  and  implerentation  of  measures  to  accom- 
plish needed  resource  improveiiEnts,  Local  participation  and  leadersh.ip 
x-jill  insure  that  the  plans  reflect  the  needs  and  interests  of  all  citizens. 


187 


SECTION  X 


5DA  WA.’EIi  /CD  REUTED  U:iD  RESOURCE  PROJECTS  AM)  MEAS^JRES 
RECOMI-IEIIDED  FOR  EARLY  ACTION 

RECO!-:-EDATIONS  FCK  EARLY  ACTION  PR0(51AI4 

It  13  I’ecomended  that  an  Early  Action  Program  be  carried  out  in 

a'  ! .-iver  Basin,  uith  the  installation  of  all  elements  of  the  pro- 
.eit\:  initiated  prior  to  19B0. 

In  a pro£rrar.,  local  organizations,  upon  their  request,  would  be 

..rirted  in  preparing  and  carrying  out  watershed  work  plans  for  the 
-A  iThod  designated  in  the  Early  Action  Program# 

Financial  and  otlier  assistance  would  be  provided  to  help  install  the 
•:or':s  of  iiTproi’enent  for  furthering  the  conservation,  development,  and 
utilization  of  ’.^ater  and  related  land  resources.  Such  assistance  could 
be  given  on  a basis  comparable  to  that  authorized  for  similar  purposes 
under  otiier  Federal  programs,  with  such  modifications  as  necessary  and 
appropriate  in  the  public  interest. 

The  recommendations  for  an  Early  Action  Program  are  as  folloi'7s; 

a.  The  installation  of  structural  works  of  iraproveiTEnt  in  14  up- 
stream watersheds.  The  costs  are  estimated  to  be  $18,782,300,  of  which 
6l  percent  will  be  assurted  by  the  Federal  government  and  39  percent  will 
be  assumed  by  non-Federal  interests. 

b.  A land  treatment  program  in  the  upstream  watersheds  at  an  esti- 
mated cost  of  $7,763j500,  including  $6,771>800  for  installation,  and 
$991,700  for  technical  assistance; 

c.  A land  treatment  program  on  lands  behind  the  proposed  nultiple- 
pijrpose  structures  to  be  ittipletre  nted  through  existing  programs  at  an 
accelerated  rate  of  accomplishment.  The  estimated  cost  of  this  program 
is  $18,572,100,  including  installation  costs  of  $15,342,600  and  techni- 
cal assistance  costs  of  $2,729,500; 

d.  A $1,400,000  technical  assistance  program  to  aid  in  soil  and 
water  conservation  planning  and  environtrental  forestry"  to  help  improve 
t'rc  ’uzban  environment. 

e.  Accelerated  soil  surveys  to  complete  the  surveys  idthin  the 
Basin  by  1930,  at  an  estimated  cost  of  $751,000. 
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Di’^scKi:  no:;  of  earia'  action  proghai i 


r<t\u'iior  i;>lo  by  U.jDA  acencion  and  particination  in  coordinated 
rtndiGC  '..dtl.  other  acenciec  liave  cho-.m  that  tie  follo'.rin^  activitiec 
are  fcaciblo  and  desirable  for  itTplencntation  through  an  Earl^’  Action 
Froji'ar..  The  ir.rrovenonts  and  reasiares  can  be  carried  out  through 
watr’-'shed  projects  in  parts  of  the  Basin,  and  by  other  local  projects 
in  rcraining  Basin  areas.  The  inprovenents  are  necessary/  to  begin  to 
solve  ti.e  nost  urgent  problems  in  the  Basin  and  will  help  more  fully 
meet  tiie  estimated  1980  needs. 

Watershed  Projects  Investigations  shoired  that  14  of  tie  40 
potential  watershed  sites  (Plate  3>  Addendum)  were  feasible  projects  on 
which  to  begin  early  action  development.  TVie  projects  would  involve 
applying  both  struct^aral  measures  as  \-jell  as  an  accelerated  land  treat- 
ment program..  Ho  critical  sedirent-source  areas  have  been  identified 
in  the  14  watershed  sites  as  needing  stabilisation  measures  to  be  applied 
tlarough  the  Early  Action  Program. 

Table  Ur',  page  155 » summarises  the  phj'sical  data  of  the  14  up- 
stream. areas  having  potential  for  development  as  part  of  tie  Earl:.- 
Action  Program.  Table  43,  page  156,  summarizes  the  econom.ic  data  for 
the  14  projects.  Table  46,  page  160,  summiarisos  the  econom.ic  data  con- 
cerning the  accelerated  land  treatment  measures  to  be  applied  in  con- 
junction with  the  structural  meastires  on  these  projects.  The  14  VJater- 
shed  Investigation  Reports,  providing  greater  physical  and  economic 
detail  for  each  project  are  in  the  Addendum. 

These  watersheds  may  be  developed  if  sponsored  by  a’aalified 
local  groups.  The  scope  and  purpose  of  each  watershed  project  will  be 
dependent  upon  the  desires  and  wishes  of  such  sponsors.  The  installa- 
tion of  the  planned  works  of  improverEnt  in  the  watersheds  m.ay  be 
carried  out  under  Federal  construction  contracts  ;dien  requested  by  tlie 
local  organisations. 

b.  Otter  Resource  Improvements  Part  of  tte  Earl:.-  Action  Program, 
is  an  accelerated  phase  of  the  land  treatment  program  behind  rraltiple- 
p’urpose  structures  carried  out  through  the  soil  conservation  districts 
and  the  Michigan  Department  of  Natural  Resources  in  cooperation  with,  the 
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Forest  Ser\’’ice,  As  authorized  under  the  PL-A6,  and  Cooperative  Forest 
Ihnagenent  programs,  landomers  received  technical  and  financial  assist- 
ance from  the  state  and  Federal  government  agencies  to  help  them  improve 
their  natural  resources.  Under  the  accelerated  phase,  greater  technical 
assistance  ^^:ill  be  provided,  along  with  the  possibility  of  expanded 
financial  assistance  through  cost-sharing,  conservation  payrents,  and 
small  loans.  Table  48,  page  165,  summarizes  the  iand  treatment  program 
for  ■'he  lands  behind  multiple-purpose  structures. 

Environmental  enhancement  in  urban  and  built-up  areas  is  recom- 
mended as  part  of  the  Early  Action  Program.  This  is  proposed  as  a 
joint  State-Federal- local  effort  with  the  USDA  assigned  leadership  in 
f\u’nishing  technical  assistance  for  improving  environmental  conditions, 
■-ssistance  in  the  non-forestry  phases  vri.ll  be  provided  by  the  Soil  Con- 
soi’vation  Service  tlirough  soil  conservation  districts  under  existing 
proi'p’ams  at  an  estimated  cost  of  $800,000,  The  Forest  Service  through 
existing  programs,  will  provide  leadership  for  the  forestry  phase,  which 
has  an  estima'ted  cost  of  $600,000, 

An  accelerated  program  is  recommended  which  vri.13  complete  the 
soil  survey  throughout  tte  Basin  by  I960,  This  will  be  imple rented 
tVrough  the  National  Cooperative  Soil  Survey. 

SUI^niARY  OF  EARU  ACTION  PROGRAM  PR0P0SAI5 

An  Early  Action  Program  vri.ll  be  more  effective  in  helping  meet  the 
Fasin  needs  than  just  continuing  the  current  resource  improvement  pro- 
j-rams.  The  Early  Action  Program  provides  for  accelerating  the  rate  of 
i'srrovements . 

Both  structural  and  nonstructural  measures  can  be  applied  through 
waters’ned  projects  on  the  14  areas  having  potential  for  development  by 
1980.  An  accelerated  program  of  land  treatrent  and  management  v;ill  also 
be  applied  to  areas  of  the  Basin  outside  the  potential  watersheds. 

The  Watershed  phase  of  the  Early  Action  Program  includes  14  small 
x-atershed  projects  having  a total  area  of  949.9  square  miles.  Structur- 
al improvements  include  208  miles  of  channel  improvement,  tvro  multiple- 
p-jrpose  flood  prevention  and  recreation  structures,  and  one  single-pur- 
rose  reservoir  for  fish  and  virildlife  use.  These  measures  will  provide 
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flood  prcTOntion  and  itnproved  drainace  for  ?lfU00  acrec,  and  create 

2,850  acrec  of  permanent  siu’face  water.  Another  nine  reservoir  sites 
vn.th  potential  for  piarposes  other  than  flood  prevention  were  also  identi- 
fied vdthin  the  14  watershed  areas.  Average  anniml  benefits  from  flood 
prevention,  drainage,  recreation,  and  fish  and  wildlife  are  estimated  to 
be  $2,723*600  compared  to  average  annual  costs  of  $1,267,100, 

In  terms  of  meeting  land  treatment  needs  for  the  entire  Basin,  the 
composite  Earl;:,'  Action  Program  can  help  achieve  them  more  quickly'. 
Treatment  deemed  to  be  needed  for  cropland  by  1980  wuld  only  be  19 
percent  completed  tyxrough  the  current  programs,  but  would  be  68  percent 
completed  with  the  Early  Action  Program,  Pasture  land  treatment  would 
be  10  percent  completed  compared  to  42  percent.  Forested  land  would  be 
4 percent  completed  compared  to  14  percent.  Treatment  of  miscellaneous 
land  would  be  3 percent  versus  27  percent. 

Flood  damage  can  be  markedly  reduced  in  the  Basin  by  installing  the 
needed  vrater  control  structures  and  land  treatment  measures.  Reduction 
of  damages  in  the  potential  watersheds  along  the  Portage  River,  Upper 
ilaple  River,  and  Stony  Creek  drainages  would  exceed  30  percent  of  the 
present  total.  The  Early  Action  Program  would  speed  up  their  construc- 
tion, Water  mnageraent  practices,  notably  for  improved  irrigation, 
drainage  and  domestic  rural  uses  in  the  agricultural  areas,  affect  the 
fulfillment  of  Basin  needs.  Through  the  Earlj'  Action  Program,  these 
practices  can  be  applied  more  rapidly'.  Recreation  areas,  already  in  big 
demand,  are  an  integral  part  of  several  of  the  14  watershed  projects. 
Their  development  under  the  Early  Action  Program  will  help  ease  the 
Basin  problem  of  too  little  surface  acreage  for  water-lDased  recreation 
sports . 

The  conservation  of  forest  land  and  the  establishment  of  tree  and 
plant  cover  in  urban  and  suburban  areas-;rill  provide  a more  desirable 
environment  xrith  open  areas  of  natiural  hieauty.  Retaining  the  maximum 
amount  of  forest  and  plant  cover  on  areas  teing  developed  for  residen- 
tial, commercial,  or  industrial  r:sc  :m.ll  help  control  erosion  and  sedi- 
rentation,  and  lead  to  general  environmental  enhancement. 

The  availability  of  detailed  soils  information  will  result  in  im- 
proved land  tise  planning  x-ihiich  id  11  help  eliminate  costly'  problems 
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aor^ooiatcd  mth  inproper  site  selection. 

Tlie  total  estimted  cost  of  tie  Earl;,'  action  Iro^'r^n  is  $4?, 26  ,900, 
'..'ith  i'2S,436,600  for  land  treatrent,  $8,432,900  for  flood  prevention, 

^5, 525, 500  for  drainace,  $4,668,000  for  reci-eation,  and  :'155»900  for 
fisl.  arxi  v.dldlife.  A sunnar;/  of  tic  benefits  and  costs  is  found  on 
Table  52,  paj-^e  194.  Table  53  presents  cost-sharinc  for  tie  Earl;,’’ 

Action  FrOipran. 
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